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Exploration Ennedi. 


AVING reached the well Diona November the 

morning, was joined next day the camel-corps section 
Borkou and Ennedi, which brought fresh supplies and were charged 
with the mission getting into touch with the nomads eastern and 
central Ennedi, who refused acknowledge our authority and committed 
acts brigandage our lines communication. few patrols the 
neighbourhood having made clear that the rebels had decamped before 
and taken refuge the high plateaux, the camel corps under the 
command Captain Chateauvieux climbed the heights where 
they began active pursuit the rebels. the same time reconnoitred 
the water-point Aga, miles further east the route from Erdi 
Dar Four, route followed that period certain number 
Senoussist emissaries their way exhort the Sultan Ali-Dinar join 
the Holy War! For will remembered that Turkey had just 
that date entered into the war against us, and that the plan the German 
general staff included vast Musulman rising destined drive the French 
and British out their African possessions. 

the camel corps their occupation the cisterns Keita the plateau 
Erdébé, and until the end November our columns 
explored the labyrinth gorges and rocky valleys over which the 
refractory natives had scattered, without offering serious resistance any- 
where. The cold was beginning rather unpleasant, especially when 
the north-east wind blew, but the thermometer did not fall low zero. 
The water-points were extremely numerous, fact which favoured the 
break-up into small fractions the rebel bands, whose chief anxiety 
appeared the getting their herds camels and oxen and their 


flocks goats into safe place. ‘They did not seem worry much about 
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their women and children, and let capture them with the serenest 
unconcern, being well aware that should them harm, and that 
their sustenance would assured for the time being our black troops, 
always glad leave the preparation the daily cousscouss the other 
sex. conclude this series operations had fix the limits 
eastern Ennedi. expedition was sent Bao, miles southwards, 
the last water-point the region, and thence Kapterko the south- 
east, where few rebels were captured. Another expedition fixed the 
position the well Koinaména some miles east, and went stage 
further, the beginning the great plain without water vegetation 
that stretches out sight the eastward. 

The general physiognomy the country was that rocky tableland 
intersected great number valleys, more less deep, and gorges, 
separated many little jagged chains sandstone running all 
directions, and varying height between about 200 and 500 feet. All 
those depressions are covered with grass and shrubs, affording excellent 
pasturage for the hillman’s flocks. plants useful for human food 
found graminez such the Kreb and Anselik what more, the soil the 
valleys was literally covered places with water-melons and colocynths. 
Though found traces tillage anywhere, even had the surprise 
noticing from time time hardy stalks the wild cotton plant, some 
reaching feet height. 

Almost every year the end the rainy season temporary rivers 
flow through these depressions, some them turning northwards (and 
consequently tributaries the Chad basin), the others southwards, where 
they once used feed some great tributary the Nile basin. Numerous 
pools formed during the rains hold out for longer shorter time the 
flats the more considerable these valleys, while the narrower parts 
the water stored natural reservoirs, more less hard get at, 
hollowed the sandstone the falling waters each torrent makes its 
way down from one ledge the next. 

The greatest altitude noticed the course surveys the 
plateaux Erdébé was found the water-parting between the slope 
towards the Chad and the slope towards the Nile: was 3600 feet. 
The highest summits the neighbourhood rising only from 250 
400 feet above the general level the country, may estimated that 
the chief altitudes that region vary between 4000 and 4200 feet. 
Twenty miles east Koinaména, the transition zone between the 
mountains and the plains, the altitudes the bottom the valley was 
still superior 3000 feet. possible, moreover, that miles away 
the north-east certain summits the water-parting rise 5000 feet. 

The natives who live nomadic life the plateaux amount 
number several hundred families. Their settlement, meagre the 
extreme, usually consists few pieces matting stretched stakes 
corner ravine, round thorn enclosure which their flock sheep 
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and goats shut up; the slightest alarm men and beasts stampede 
among the rocks. had seek the animal kingdom term 
comparison for these tribes, think should choose their fellow-denizen 
the jackal: they possess its cunning, its audacity, its cowardice, its 
mischievousness, its endurance, its speed, and its predatory instincts. 

The only other wild animals saw were gazelles, antelopes, and 
ostriches reported that long the above-mentioned pools remain, 
boars, panthers, and lions may found, but had opportunity 
testing the truth this assertion. 

December the afternoon, having made preparations for our 
departure next morning, set free our prisoners, imposing conditions 
beyond that telling their fellows our desire see peace and quiet reign 
throughout the country. Let the nomads devote themselves the 
raising their flocks and trading salt and millet,” said; let them 
give raiding the peaceful tribes the Sudan and the Nile, and the 
caravans that cross the desert, and will leave them liberty their 
mountains.” Whereupon old woman answered me, will carry 
your words faithfully our husbands and sons, and will bid them 
come and submit your authority; are all weary our perpetual 
insecurity desire peace and justice. You have treated well, you 
have given millet and meat; have eaten all wanted eat, and 
now know that you are strong and generous. Allah reward you!” 

Alas! reward was that for two years longer these inveterate 
brigands did not cease raiding every direction, and that the camel 
corps had particularly difficult task guarding convoys and putting 
down pillaging. 

Western only remained cross the central part 
Ennedi order have clear outline the general physiognomy 
the country, thanks the aid surveys previously executed its 
western borders several officers who had taken part military 
operations Western Ennedi under the orders Major Hilaire and 
Major Colonna Léca. With this end view, marched the 
direction the military post Fada Boro and Archei. 

For week our route lay through maze sandstone rocks where 
track existed, and through which our guides zigzagged from crest crest 
with remarkable sureness. Sometimes made long cross 
wadi near its source; sometimes marched straight for the obstacle, 
dropping down steep ledges that inspired little confidence our animals, 
crossing difficult ridges that the camels could only climb after being 
unloaded. were narrow gorges and jagged crests, with here 
and there few leagues easy going the neighbourhood the 
temporary pools that usually marked the convergence certain important 

this uneven ground with its narrow horizons one pasture-ground 
succeeded another, but saw trace inhabitants. And yet water 
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was not wanting, whether natural cisterns great pools like that 
Kossom Yasko. skirted the south the tableland Basso, higher, 
according our guides, and harder climb than that Erdébé, but, 
far could judge guess, its height not likely much 
5000 feet. 

took day’s rest the excellent pastures Boro before leaving 
the central plateau Ennedi drop down the next level, 400 500 
feet below. Then our way lay along fine river white sand, between 
banks yards high, where the traces the last flow water could 
seen feet the bank. The coming the floods sudden, 
and the banks steep and smooth, that dangerous take that road 
the rainy season. winter passes without some heedless wayfarers 
being surprised and carried away the rushing torrent that comes 
sweeping down the valley with the speed galloping horse. 

After this splendid sand-road came stretch rocky going, followed 
zone waterfalls had get round march the plateau. 
The lower got the more picturesque the landscape became the cliffs, 
gaining height what lost altitude, grew more and more imposing, 
the crests more jagged, the ridges more often broken gaps. 
peaks appeared here and there, whose pure outlines and bold summits put 
climbing out the question. all sides there rose the distance 
rocks, some broad, some slender, but all the same height and grouped 
irregularly, that sometimes, when very close together, they looked like 
groups men. 

the 17th December reached the foot the last ledges, 
the western borders Ennedi, the altitude about 1800 feet—that 
say, about that the depression separating Erdi from the plateaux 
pitched our tents the valley Archei, the most picturesque 
the beautiful valleys the Ennedi. The century-long erosion wind 
and water, carving the great sandstone masses that line the valley, lavished 
throughout the landscape the most admirable effects natural architecture. 
The approaches the great grotto, above all, and the sheet water 
teeming with little fish, were pure delight for the eyes: the sheer cliffs, 
fretted into colonnades crowned with turrets and belfries, were burnt 
tones faded ochre that made the blue the sky seem deeper and more 
luminous still. 

From this exploration became apparent that Ennedi is, roughly 
speaking, triangle covering about 12,000 square miles (30,000 square 
kilometres). consists succession sandstone plateaux rising tiers 
from the base level 1600 feet that 4300 and possibly even 4800 
5000 feet the parts the country which had left out our 
investigations (Basso and eastern falls steep slopes the 
plains the Libyan desert. The plateaux Ennedi are ravined 
many valleys, most them very deep, whose waters only flow for few 
days weeks each year after the rains (August and September). ‘These 
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waters hurl themselves from ledge ledge waterfalls, hollowing out 
the foot each fall natural cisterns the rock, where the water remains 
longer shorter time according well ill sheltered from 
the torrent beds. The roads usually follow the torrent beds, except when 
blocked masses crumbled rock, which case more less awkward 
circuit has made. the points where the main valleys converge 
great muddy ponds are usually formed, but they are shallow and short- 
lived. all the valleys splendid grazing-land found, where not only 
camels but also thousands oxen could live the problem 
troughs did not present itself every year the height the dry season. 
For that moment the natural cisterns that have still kept some store 
water are grown few number, and are nearly always very hard get at. 
Most the great temporary pools are dry, and subterranean water 
longer found except the great wadis, where the wells (that have 
dug out afresh every year) deep yards. 

The inhabitants Ennedi, nomads semi-nomads, are very poor 
the chief tribes are the Bideyats (or Annas), the Gaedas, and the Mourdias, 
which all together represent hardly more than 2000 souls. they are 
tradition addicted brigandage and untamable that large 
troop police needed keep them hand population 40,000 
the settled regions. 

Ennedi has vegetable food resources; there are neither palm 
plantations, nor native gardens, nor millet fields. And yet the soil more 
fertile than Borkou and the periods drought shorter. The chief 
agricultural interest the region lies its excellent pasture, where the 
camels find abundant provender very good quality. 

the north-west, for few days’ rest, after which undertook new series 
reconnaissances westwards, for the purpose exploring the still 
imperfectly known desert regions northern Mortcha, too often visited 
the raids the refractory tribes. was thus enabled during the early 
days January trace the course the temporary rivers that 
receive the waters from the western slopes Ennedi. few days 
every year these rivers roll down volume water sufficient stop the 
march caravans and convoys for longer shorter time, and continue 
their course for 200 300 kilometres before each them reaches the 
pool which they have not force enough further, all 
one finds beyond the terminal pool valley-way more less clearly 
marked, and blocked with sand from place place, but still visible for 
fairly long distances. has been concluded that they formerly ran into 
the ancient lake Djourab, the level which from 200 300 yards 
lower. The most interesting these rivers from the geographical point 
view the wadi Soala, which the central and lower parts its course 
separates the granitic zone Mortcha from the sandstone Ennedi, 

The whole region one succession good grazing-grounds for camels, 


- 


166 THE EXPLORATION TIBESTI, ERDI, BORKOU, 


but which can made use only few months year while there 
water the temporary pools. The one that lasts longest, that 
which the wadi Oum-Hadjar comes end, not entirely dry 
till April May when the annual rains have been normal, which case 
makes direct communication possible between Borkou and Wadai. 

Between Ennedi and next set out northwards from Ennedi 
the direction Madadi and Wadi-Doum, which had been adopted for 
the time being their headquarters some rebel bands from Tibesti, 
which attacked indifferently the caravans from Wadai going Arouelli 
for salt and our unescorted convoys supplies circulating between the 
posts Faya, Fada, and Ounianga. the moment when arrived the 
neighbourhood they had just carried out successfully several these 
surprise attacks, and were making off their mountains get their 
booty into safe place. Unable after them, for camels, exhausted 
three months’ reconnoitring and hard fare, could not challenge those 
the rebels for speed, decided return without delay Faya_to organize 
reprisals. 

the way passed through low-lying zone country once 
occupied lakes and marshes extent and about 
feet altitude, 250 300 feet higher than the region the ancient 
lakes Borkou and with which connected continuous 
valley, the bed which, very clearly visible places, often buried 
sand. This lake-zone seems the end the great depression had 
crossed two months earlier, between the, massifs Erdi and Ennedi. 
Except the immediate neighbourhood the springs Madadi and 
around the permanent pool the Wadi Doum (or Touhou) the soil 
absolutely barren, consisting either very pure siliceous sand 
soft friable earth, whitish colour and fine flour, into which 
sank the ankles every step, raising thick clouds stifling dust. 
Towards the south stretched chains shifting sand-dunes, separating that 
depression from the last foothills Ennedi, while the north extended 
endless rocky terraces, which were hollowed here and there basins 
square miles, wells water impregnated with soda. 

The Holy War.—The Turco-Senoussist propaganda against the French 
and English was beginning make its pernicious effects felt among the 
nomads Borkou and Ennedi. The easy successes achieved the 
rebels against caravans and convoys unprotected escorts had just 
given them great idea their military power, and increased their 
numbers and audacity. The withdrawal towards their base the Italian 
forces Tripoli, and particularly the abandonment Mourzouk, where 
Senoussist governor had taken his residence, had inflamed the minds 
the Toubous, whose warlike ardour had never burnt fiercely seemed 
them likely that backward movement the French occupying 
Tibesti, Borkou, and Ennedi would speedly take their com- 
missariat lines were seriously threatened the direction Lake Chad and 
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Wadai. Turkey’s entrance into the war the side Germany against 
France and England the successes won over the 
Germans the Cameroons and deeply stirred the imaginations these 
devout Mohammedans, who refused recognize any other chief than the 
distant Sultan Stamboul, Caliph the Prophet and Commander 
Faithful. And one another the Duzzas Borkou, the Gouras 
Gouro, the Arnas Tibesti, and the Gaidas Ennedi fell from their 
allegiance. 

Now, that moment the requirements the escort-service for our 
convoys supplies were such that out the hundred and sixty men 
each companies Borkou and Ennedi, less than twenty rifles were 
sometimes left guard the posts Faya and Fada. was hardly 
before the month April 1915, when the food-transport was almost 
finished, that became possible remedy this dispersal our forces 
and organize the punitive expeditions rendered indispensable the 
incessant raids the rebels. task was awkward one, for 
were short good camels and above all good agents information, 
while our elusive adversary was kept acquainted with our slightest move- 
ment certain elements the population theoretically faithful us. 

would evidently have been too much for hope that should 
speedily obtain the submission the malcontents, given the very con- 
siderable extent their space for movements all kinds, and also their 
extreme but could henceforth return blow for blow, chase 
them their mountain lairs, and give them the impression that, after 
playing for some time the pleasant part hunters, they were henceforth 
going play the much less pleasant one game. 

One after another Captains Lauzanne and Lieutenants 
Lafage and Calinon, the head mixed detachments regular soldiers 
and Arab and Toubou auxiliaries, made their way into the wildest fast- 
nesses Eastern Tibesti, Borkou, and Ennedi. Captain Lauzanne, 
particular, succeeded tracking the Gourmas into the distant solitudes 
Ouri, 200 miles north Gouro, the foot the eastern spurs the 
Tibesti, and after them their cousins the Koussadas into the very crater 
Emi Koussi, till then regarded impregnable. The fame these 
two expeditions was noised abroad the country such extent that 
the end the month July the general situation Borkou had 
greatly improved, and could turn our thoughts the consolidation 
our prestige offensive action against the rebels Miski, and 
junction our troops with those Zonar and Bardai, the two military 
posts entrusted with the supervision and pacification western and 
central Tibesti. 


Exploration Tibesti. 


the month September 1916 was authorized proceed from 
Borkou Tibesti for the purpose getting touch with the rebel tribes 
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who intended attack the caravans fitted out Kanem and Wadai for 
the carrying supplies the garrisons Borkou and Ennedi. ‘The 
garrison Tibesti was attempt, the best its ability, co-operate 
with this action such way that the hostile bands, threatened once 
the south, the west, and the north, might either induced submit 
else disperse the eastern part the Tibestian massif, the part 
furthest away from the region traversed our convoys supplies. 

The rebels were comparatively few number—about 2000 com- 
batants—and divided into clans living different regions; but they 
were extreme mobility, well armed, and abundantly supplied with 
ammunition. Their tactics, which were very skilful, consisted avoiding 
all occasions fight the open, hiding the labyrinth their 
well-nigh inaccessible rocks fire short range the enemy when 
passed near enough, decamping top speed hide again little 
further on, and draw little groups adversaries the direction 
death-traps, where course well-planned ambuscades lay wait for 
them. 

The strength the reconnoitring detachment was forty-four black 
soldiers, officered four them doctor—and accom- 
panied some thirty auxiliaries (guides, goumiers,* camel drivers, and 
servants). carried food for two months, and the barrels and skins 
required for three days’ water. train included about 120 camels. 

The mountainous country crossed set extremely awkward 
many points where water would have found were often 
hard for the camels reach. were rare and scanty. 
The tracks, inexistent deceptive, would now stretch away across 
successive heaps sharp-edged pebbles, and now twist and turn endlessly 
along winding torrent beds, deep sunk between sheer banks. cross 
from one valley the next one had climb succession cliff ledges, 
rising tier tier several hundred metres the merest suggestion 
paths winding along the sides spurs formed the rolling down 
from when the slopes grew too steep, the baggage had 
carried from one shelf the next men’s heads. Our camels, 
used the easy going the great sandy plains, were discouraged the 
asperities the sharp-angled rocks, the narrow ledges, the steep and 
slippery steps, the loose pebbles, the excessively sharp turns and only 

short distances could covered spite long hours under way and 
intense fatigue. 

goes without saying that had sort map these unknown 
regions, and that were utterly the mercy the guides whom 
good evil fortune the patrols put our disposition. Accordingly, the 

sort camp-followers whose business life warfare all its branches except 
that fighting experts all manner desert craft, scouts, flank-guards, finders 


strayed camels sorely needed wells. detect the incompetence bad faith 


local guides, they form the necessary complement the fighting strength any 
expedition Central Africa. 
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choice our routes was dictated once the necessity 
reducing minimum the efforts and privations our camels and 
that keeping within the limits familiar our ordinary and occasional 
guides. may added that the latter showed the utmost unwillingness 
lead into regions where the unsubdued tribes habitually take refuge 
for these tribes are the habit holding them responsible, their own 
heads and those the members their families, for all the harm and 
losses incurred when fights arise with our detachments. 

The general plan this series operations included, first all, 
the reconnoitring Emi Koussi, extinct 3400 metres high, 
followed inroad into the valley Miski, the usual meeting-ground 
the Tibestian freebooters threatening the roads Kanem. The 
central position the valley strengthened the natural shelter 
afforded high mountains and almost impassable rocky foothills, through 
which lead only two defiles, both them long and dangerous. 

From Miski meant make rapid plunge into the valley Yebbi, 
the heart central Tibesti, firstly try get into connection with 
detachment the garrison Bardai, and then make attempt 
reach the plateaux Goumeur. Lastly, thought might able get 
over the western slope the massif, explore its chief valleys, and 
effect junction with the Zouar camel corps before returning Borkou. 
succeeded carrying out this programme its main lines, except for 
the operation the direction Goumeur, which had replaced 
the last minute reconnaissance pushed far the post Bardai. 
was away, all, for seventy-two days, barely fortnight excess 
estimate. 

From the Plains Borkou the Foot Emi name 
Borkou given geographers the group low-lying stretches 
country separating the mountain mass Tibesti from that Ennedi 
was confined first the depression, some kilometres wide 
100 length, that extends from east west, from Faya Ain Galakka. 

This hollow was long filled lake, which numerous and con- 
clusive traces are still found: beds lake shells, whole skeletons 
yard and half long, calcareous crust covering long streaks 
rock, platforms white clay marking the line flats where the last 
pools left the waters the former lake have held out longest before 
drying up, and forth. This lake was fed mighty watercourses, 
coming down from the mountains Tibesti and Ennedi; poured its 
overflow through the valley the Jurab into the Kirri, the deepest, 
largest, and most recently dried among the ancient lakes and lowlands 
the Chad. 

From Borkou Emi Koussi there large choice routes. The 
best, owing the number points which water and pasturage may 
leave behind the region the oases characterized numerous depressions 
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which water found close the soil practically unlimited quantities, 
wells less than yard deep and salt pools. From that point one 
enters the rocky zone where there more water underground, but only 
natural cisterns forming reservoirs with the water that streams down into 
them, and dries longer shorter time after the passage the 
accidental rains that filled them. 

The general look the country fairly uniform. vast sandstone 
plateau sloping from north south, ravined with narrow gullies running 
general direction from north-east south-west, and which are real 
rivers sand which the shifting dunes pile themselves and overlap 
the point being impassable times laden beasts burden. This 
direction, from north-east south-west, being that the prevailing wind 
Borkou, the parallelism these gullies and the general appearance 
the landscape give colour the supposition that they were hollowed out 
the sandstone the erosive action the dunes driven before the wind. 

The rocky plateau commanded intervals few blackish peaks 
low relief, among which the most noticeable are those Kazzar, near 
Yarda, metres above the surrounding country Olochi, near Dourkou, 
130 metres Ehi Kourri, near Kouroudi, 350 metres relief. From the 
height these natural observatories nothing seen, whatever 
direction one turns, but vast dark-tinted expanses strewn with stones, 
where sort topographical order can discerned. confused and 
scattered are the rocky masses that the impression they leave less that 
sequence alternating plateaux and valleys than chaos 
disconnected reefs rising above sea sand, amid breakers billowy 
dunes. Much going and coming was needed before form 
exact notion the physiognomy these regions, for the fact that their 
more less blocked, longish intervals, heaps rock 
débris and sand, divided into succession elongated hollows 
communicating only subterranean these hollows may 
found, here and there, layers shells that enable fix the period 
when they were still underwater comparatively recent and doubt 
Quaternary epoch. From place place there still exist permanent salt 
pools, greater less depth, and usually the foot the cliffs that 
shut some these valleys the east. One supposes that the strong 
back draughts the north-east wind have mainly concentrated their action 
those points the surface where the sandstone was softest; the 
excavations thus produced the sheet subterranean water has been able 
make its appearance the open air, and under the influence per- 
sistent evaporation, due the extreme dryness the air and the intensity 
the solar heat, the salts solution the water have undergone 
progressive concentration, sometimes the point floating the 
surface the pool with the appearance blocks ice. 


Having left Faya September arrived the 11th the 
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foot Emi Koussi, 125 miles the north, passing our way 
Korou Koranga, where renewed our supply water. The spot one 
the most picturesque saw during this journey Tibesti; 
natural cistern hollowed the action the falling waters the deep 


_and narrow bed the wadi Elleboe, torrential river that comes down 


from Emi Koussi. The way lies through defile more than mile 
long, narrow that two men cannot walk abreast. The water lies the 
bottom grotto, dark spite being open the sky, and whose walls 
wind and out such way that not only the drying desert winds 
cannot get it, but that even the sun’s rays only penetrate for few 
minutes each day about noon, and only get down the level the water 
during May and July, when the sun reaches the local zenith. had 
neither the time nor the means measure the length and depth, the 
approach between precipitous walls being difficult; but the supply 
water such that the cistern has never been dry long the guides can 
remember, however long may have been the drought during which the 
torrent has ceased flow the water stays clear, cool, and pleasant the 
taste, without the slightest salty flavour. 

The cistern Derso, the contrary, the foot Emi Koussi, near 
the pasturage Yono, broad, spacious, and subject the drying action 
sun and winds; score yards deep, easy get at; but its 
greenish water, stagnant and thick with organic matter, has filtered 
before can drunk without disgust, and period twelve fifteen 
months’ drought usually enough dry altogether. 

Ascent Emi Koussi.—In all probability the rebels the regions 
had just come through had withdrawn towards their strongholds the 
top Emi Koussi. light detachment was sent out make sure that 
this was so, while the greater number our camels were left rest the 
pasturage Yono, where had little zeriba built for the storage our 
baggage and provisions and the security the men left guard them. 

the morning September betook ourselves the 
ascent the mountain track strewn with boulders, gradient 
being fairly easy for the first five hours’ march, far the salt springs 
Erra Shounga. From that point stiffened, and grew very steep indeed 
between 6000 and gooo feet. The last part the ascent the entrance 
the pass that leads into the interior the crater required the utmost 
effort the part our camels, unaccustomed they were the going 
mountainous countries. 

Sixteen eighteen hours must allowed reach the summit the 
ancient volcano, and one does well spread them over two days one 
does not want leave any camels the way. The first stage should 
get one Fada, little pasturage the bottom ravine accessible 
camels, and where the animals should allowed rest and feed. After- 
wards fairly long halt should made altitude about 6000 feet, 
renew the supply water the natural cistern Lantai-Kourou, for 
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there hope finding water the interior the crater the operation 
long and toilsome one, for the track leading the reservoir 
inaccessible except men, Along the whole way there hardly any 
vegetation, such there being confined deep ravines, almost always 
inaccessible, except the pasturage Fada, account the steepness 
their sides. Towards the foot the mountain only stunted plants are 
found, with tiny leaves often sharpened into thorns; while nearer 
the top the boughs are thicker, the bark tenderer, the sap more abundant, 
and the leaves longer and greener. trees are found Emi 
Koussi the crater the other hand, the herbaceous vegetation 
comparatively abundant, and marked especially the 
yellow-flowered plant reminding one the St. John’s wort our regions. 
bivouacked, good position for observing all the approaches, the 
midst these bright-hued flowers, and cannot tell you with what 
fascinated eyes gazed them, for none had seen their like for 
three long years. 

The temperature was mild and cool like that fine spring France 
but the clear sky there were birds, and the sight the scowling 
cliffs around soon broke the charm under which our fancy would have 
gladly lingered. 

stayed only three days the crater Emi Koussi. The afternoon 
the first day was devoted the exploration pit, 300 yards deep 
and miles diameter, which was once the chimney the 
vast expanse carbonate soda covers the bottom, which one can reach 
only very steep path. 

The second day was spent, firstly exploring, both inside and out, 
the western slopes the crater, where there natural cistern that 
enabled make fresh provision water, though the track leading 
the reservoir very perilous for the camels; and afterwards taking 
certain measurements, such the height the cliffs and the depth and 
extent the central pit, called the natives Era-Kohor, Natron Hole. 

The third day was given explorations several directions, which 
allowed visit some recently abandoned troglodyte villages, capture 
two prisoners, and reach the summit the northern side the 
volcano, point from which the whole the Tibestian mountains can 

The evenings, nights, and mornings were icy-cold, though the 
thermometer never fell below freezing-point. Our camels, taken aback 
the novelty the grass offered them, cropped very sparsely; our 
provisions were giving out, and the rebels had fled before our arrival into 
exceptionally difficult mountainous tracts, where could not dream 
following them. word, spite the geographical interest there 
would have been prolonging our stay the summit Emi Koussi, 
when the fourth day came had think about getting back Yono. 
From this excursion the highest peak the highest mountain 
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the Sahara brought away abiding impression wild magnificence, 
and most all when one’s thoughts back the panorama the 
attempting even short description still, will ask your permission 
make short extract from diary the day question 

Continuing our march northwards, soon reach the foot 
the cliffs the northern wall, where, natural staircase, nearly 600 feet 
height, one can reach the Tiribon pass, through which run the difficult 
paths that lead Miski, Tozeur, and Goumeur. 

“In front the volcano slopes steeply downwards, leaving open 
view the Tibestian massif with the endless succession points its 
serrated ridges outlined against the sky and stretching away out sight. 
our left the crater-wall loses itself confused mass rocks, while 
the right rise number sharp peaks, one which seems the 
culminating point this part the ring heights that shut the 
volcano. 

last effort got the top this lofty summit, 10,000 feet above 
the sea, where found narrow platform strewn with boulders, with big 
clusters red and lilac tinted flowers growing the gaps between the 
stones. Toilsomely enough, managed scramble the highest 
rock, and stood it, there lay before eyes, for the first time, the 
mysterious chains that explorer had ever gazed yet 
their majestic entirety. The grandeur and beauty the sight far 
outdid all had anticipated that could not turn eyes from watching 
the hues thrown over the landscape the rays the 
declining sun. The intense clearness the air made easy see 
distinctly the remotest peaks all around lay long ridges, their successive 
summits rising and falling regular points like lace; scattered rocks, 
deep gorges, dizzy precipices, jagged peaks. Each mountain range, 
though all were turned the sun the purest rose colour, 
distinct shade, brightest the foreground, softening into mauve 
distance melted into distance away the far horizon. 

the Tibestian massifs fell giant steps whose sharp- 
angled lines, blurred the first shadows the waning day, ran into one 
another inextricable tangles while the west the mountains bordered 
endless plain, forbidding waste stones, over which brooded and 
deepened gloom that threw into beautiful contrast the 
chains whose lofty summits soared into sky calm and exquisite 
blue.” 

Tearing myself away, not without reluctance, from the dreamy fancies 
called all these glories, made haste take few observations 
with compass and thermometer and make few notes. Tibestian 
reliefs appeared included right angle, the apex which 
marked the volcano, and the two sides the directions W.N.W. 
and such being the case, the appearance Tibesti was totally 
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different from what had till then supposed be, the strength 
the statements put forward the explorer Nachtigal. The rest 
journey was afford the opportunity unravelling the skeins the 
succession ranges, whose apparent position and extent could now 
approximately fix. 

September 18, towards noon, struck camp, down 
again into the plain the route had followed our upward march. 
While the camels, weary and emaciated, were painfully climbing the 
slopes the pass leading out the volcano, took last all-embracing 
look this huge crater, 10,000 feet above the sea; few others the 
world are immense, for miles wide and miles long, and looks 
like gigantic funnel, almost elliptical outline, miles round and 
rising sheer almost everywhere for 500 600 feet, and which can got 
over only two points, openings that are very hard reach. 

Behind this tremendous natural bulwark, 200 300 Koussadas live 
miserably, after the manner cave-dwellers, divided into two clans, and 
possessing only few camels, asses, and goats, and small number 
date palms the neighbourhood few barely accessible springs 
dispersed here and there about the outer slopes the volcano. Their 
staple food wild herb, the Mouni,” that grows among the rocks, and 
yields coarse flour that looks like and the plains the 
foot Emi Koussi they collect the seeds sort bitter gourd, the 
which become eatable after undergoing long preparation 
intended take away their extremely bitter taste. times they procure 
meat hunting the Meschi,” kind wild sheep which only 
met with the high mountains, and which throughout journey 
did not see single specimen. are supplied with stuffs, arms, and 
ammunition the Senoussists Koufra, whom, profiting the cool 
season, they bring goats exchange but the greater part their scanty 
resources comes from the brigandage they practised until quite recently, 
with more less success, the routes that lead from Kanem Borkou 
and Bilma. Untiring the look-out, though not particularly brave 
fighters, they succeeded keeping unremitting watch our 
movements during our exploration, and this way they were able get 
possession one our camels, too tired keep with when 
came down again towards the pasture-land Yono. 

got back our bivouae September 20, and had stay 
there nearly week let the camels recuperate and give them 
time get better the wounds their feet caused the sharp edges 
the boulders they had had walk during that expedition. 

spent the week’s rest making calculations drawn from different 
observations, and exploring the hot springs highly esteemed 
the whole region for their medicinal virtues. Their temperature 
Fahr. Cent.), and their flow water means abundant. 


They can only approached foot and difficult path, about 
their altitude 3100 feet above the sea. 

Central Tibesti—When our camels had had rest and feed the 
pasture-lands Yono, decided transfer quarters the great 
valley Miski, 100 miles further north, skirting the western foot Emi 
Koussi. This valley Miski one the most important the 
Tibestian massif, not the matter its alimentary products, which 
hardly exist, but from military point view, for the Tibestian rebels 
use convenient meeting-place from which—with great difficulty 
and without our knowledge—they can attack our southern and western 
lines communication. the course our march (between 
September and October 1915) our patrols had few small engage- 
ments with the rebels, and some prisoners were taken who supplied 
with useful information: the Toubous, informed that our expedition 
was the march, were gathering their crop dates—though the dates 
were not fully ripe—and meant seek refuge miles further north- 
east, the Tarso Ouri. 

The pasture-lands Miski were already abandoned the rebels, 
and were able march without fighting through the two long 
passes that command the entrance the valley. number recon- 
noitring patrols showed the exactitude the information mentioned 
above, except respect the palm plantation Modra, where Lieut. 
Fouché’s detachment, consisting only fifteen men, had put 
pretty hard fight order avoid being surrounded and cut pieces. 

The scarcity food and the jaded condition part camels 
forced this point divide forces and send part them back 
Borkou, after planning new route. remained alone with secretary 
and thirty black soldiers with exploration the heart the 
unknown Tibesti. aim was effect junction with the troops 
Bardai the valley Yebbi, and explore the gorges Kozen and 
Goumeur the east the massif, where several rebellious tribes had 
taken refuge. 

left Miski October and the 6th reached the water- 
shed between the basins the Chad and the Mediterranean. 
sunset reached the Mohi pass, 5000 feet high, but the gathering dark- 
ness prevented making good use (topographically speaking) 
presence this spot should have been able had arrived 
there full daylight. that case, might have climbed commanding 
height apparently easy ascent situated miles east the pass, 
from which position should have been able grasp the general character 
this orographic centre. was, had cover the few miles that 
lay between and the palm plantations Yebbi complete darkness, 
partly the evening, and partly the following morning. But through 
mistake made the guide was only half-past six that saw the 
first palm tree, the bottom dark valley shut between almost 
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vertical walls from 1500 feet high. The landscape every side 
was inky black and beyond all expression desolate; the valley was 
covered with dark boulders, glistening the trace green could 
seen, except two thin lines palms bordering stagnant watercourse 
hardly dozen yards wide. High mountains were visible the east, 
rising (so far could judge) 6000 7000 feet. 

get down the bottom the valley there was only narrow 
track littered with sharp blocks, which our camels did not know where 
set their feet. The vanguard that covered our toilsome descent was 
already exchanging shots with the Toubous, but was finally able get 
possession the palm grove towards o’clock could pitch our tents, 
with more fighting do. few goats and donkeys were our only 
booty. But soon there appeared three prisoners, almost naked, whose 
pitiable physical condition was strangely keeping with the appalling 
wretchedness landscape that one might have taken for vision 
hell. They were miserable slaves, stolen the Toubous during their 
forays against the inhabitants Kanem and Wadai. Their state mind 
was better than that their bodies, and there was little got out 
them about the country and its inhabitants. any rate, they enabled 
unearth few hiding-places where found some dates, great 
boon the members the expedition, whose rations were growing 
daily shorter. 

Towards Totibou envoy came, sent the rebels make 
terms for their offered very easy ones, and treated them 
with consideration. After half hour’s interview, sent him back the 
rebels whose behalf had come, but waited vain for his return till 
evening. 

Towards five the afternoon struck camp seek bivouac for the 
night, better position than the death-trap where had spent the 
afternoon, and halted, complete darkness and without lighting fires, 
rocky platform that gave 300 400 yards open ground 
fire over all sides. these measures, were able spend 
the rest the night peace. 

Next day went little further down the valley search 
pasturage for our camels, worn out with hunger and fatigue; their 
condition left small hope undertaking the excursion had planned 
the direction Kozen and Goumeur, from which were still separated 
two three ridges very difficult cross, and where—so least our 
prisoners pasture nor water could found readily 
accessible When added that had news the Bardai 
detachment which had hoped meet there, will understood that 
thought best advance its direction two days’ march further west, 
into the valley Zoumri, where was informed the presence 
friendly tribes who could probably supply with information 
about its movements, 
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These two marches were very hard our animals. cross from 
one valley the other had make our way wearisome suc- 
cession ravines and steep slopes, one which, the sides spur 
precipitous cliff, cost the detachment hard piece work making 
flight rough steps which the camels, though completely unloaded, 
had the utmost difficulty climbing. the other hand, had the good 
luck see before me, the east and north-east, vast horizon 
mountains which extended and confirmed the observations made the 
summit Emi Koussi, and made certain that the Tibestian massif, far 
from being limited the simple mountain chain hitherto marked the 
maps Africa, stretched away for more than miles into the 
interior the Lybian desert. During the two hours required for 
the hard climb this cliff kept taking observations the numerous 
summits visible the limpid distances that ocean rocks, summits 
that seemed rise like succession landmarks along each two 
three long ridges sharp and jagged peaks, equal bulk and perhaps 
height with those the great western chain, which few outlines 
appeared the gaps between the nearer ranges. But face this 
accumulation lofty peaks felt bitter vexation, sort resentment 
against own littleness and powerlessness set order their apparent 
chaos. For would have needed many long excursion made with two 
three fresh camel-trains, and further provision supplies, enable 
straighten out the seeming tangle these valleys and the confusing 
intersection the 

Towards eight o’clock the morning resumed our westward march, 
skirting the north isolated mountain more than 8000 feet high, the 
Toh Zoumri, which its conical outline and the circular shape its 
top looks like old volcano, supposition had not time verify. Our 
route crossed numerous tracks converging towards the mountains, which 
were used refuge large numbers Téda rebels, subjects the 
former Bardai, whose revolt was aided the encouragement 
and the supplies arms and ammunition furnished the Turco- 
Senoussists. Next day, October 11, entered the valley Zoumri 
pass 4800 feet high, and towards ten o’clock bivouacked near the 
palm plantation Yountiou, where was hoping meet with friendly 
Tédas who would put touch with the commander the Bardai post. 
Unfortunately the village was deserted. 

This fresh disappointment caused little surprise expected 
coming Miski and thence Yebbi known all the hillmen, 
and that our skirmishes with the rebels would have been related with 
small exaggeration mighty still, felt that was too near 
the goal give the attempt reach it, sent out patrols scour 
the neighbourhood and especially capture few Tédas who could guide 
towards Bardai. Presently old woman was brought me, gaunt, 
stooping, and half crippled, but with intelligent eyes. After long reticence 
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she confided that she was the mother the chief that village, and 
that her son had gone over the French few weeks earlier. Messengers 
had come during the two preceding days, announcing the coming 
expedition from Borkou, and when that morning the watchers saw our 
camels the summit the pass, all the Tédas—men, women, and 
panic-stricken into the neighbouring rocks; she alone had 
remained hidden the palm plantation, because she said she was too 
feeble follow them and too old afraid death. calmed her 
fears about intentions best could, telling her that all the Tédas 
who submitted French authority could count good will, and 
urging her bring her son soon she could, promising her that 
she should treated with friendship and consideration but had 
continue journey Bardai soon possible, she must understand 
that should obliged procure guides force could not get 
them otherwise. shall have guide take you Bardai,” she 
said, please Allah, without needing use your guns; will 
and tell son.” Soon after there came little man with the same 
intelligent eyes, young and timid looking. handed the certificate 
submission given him few days before the officer commanding 
the French forces Tibesti. After fairly long talk declared himself 
ready serve me, but begged not insist trying get any other 
men his village, for they were grimly determined stay their hiding- 
places. trusted him, and was rewarded for doing so, for stayed 
disposition upwards week, and thanks his knowledge the country 
collect interesting geographical information about the regions that lay off 
the track journey. Bardai had only follow the sandy 
bed the dried-up river, along which from time time passed 
palm plantations and villages, the headmen which came bid 
welcome, pleading their poverty excuse for not offering the 
customary presents. After twelve hours’ march, when had just passed 
through the village Zoui, met Lieut. Blaizot, commanding the troops 
Tibesti, coming foot meet and welcome and express 
his regret that had not been able, for want camels, come 
Zoumri and Yebbi help against the rebels. see him and 
listen his voice spoke were great joy me. spite all 
difficulties, had just effected the junction long desired between the 
troops Borkou and those Tibesti few more minutes was going 
last enter the palm plantation Bardai that had been dreaming 
seeing for twenty years, ever since had read Nachtigal’s impressive 
story his travels about the difficulties had get over order 
enter forty-six years before, and above all get out alive. the 
way had been able make mass observations, topographical, 
geodetic, and hypsometric, and fix with very satisfactory degree 
precision the situation and height the chief summits the great western 
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chain that Nachtigal had only been able locate guesswork, and often 
without having even seen them. 

Bardai, where arrived October little before noon, 
stayed only twenty-four hours, for was hurry get back Miski, 
where the little detachment left charge the broken-down camels and 
last reserves food must have been situation some 
insecurity since the During the afternoon the 13th was able 
examine detail with the commander the garrison the various 
questions regarding the means combining the efforts the troops 
Borkou and those the Tibesti against the rebels. The night having 
been favourable astronomical observations and the morning 
measurements angles the principal peaks visible from Bardai, had 
been able that short space time collect all the essential elements 
needed for fixing the map with satisfactory exactitude the position 
the most important points Central Tibesti. 

The geographical interest journey Bardai did not consist 
solely the discovery, the east the great chain traversed 
Nachtigal, mountains whose existence had not previously been 
suspected; was greatly enhanced the fact that observations 
corrected serious errors position and altitude committed the famous 
German explorer the itinerary followed amid many hardships. 
Thus, for example, the site Bardai there error miles 
latitude and nearer 3000 than 2500 feet above 
sea-level the height the peaks Toussidé and Timi much 
10,000 feet; the name Tarso, which Nachtigal restricts the massif 
traversed, general term applied the Tibestians all mountainous 
regions consisting high plateaux difficult access, but which the 
going easy when once one has climbed the top. Lastly, the east 
Bardai, instead the great zone plains shown the maps there lies 
succession important massifs the culminating point which rises 
high 8000 feet above the sea. 

Refusing, albeit with extreme reluctance, listen the urgent 
insistence amiable host Lieut. Blaizot, left the post Bardai 
the evening October 14, and moonlight march lasting almost all 
night was able get back the 15th bivouac Yountiou 
make the observations, astronomical and other, requisite for checking 
those the previous days; from that point counted returning 
Miski, not the already reconnoitred route passing through Yebbi, but 
the Modra route lying further west, which was afford the 
opportunity reconnoitring another passage. But piece news had 
just come which very much upset Téda guide there had 
been fighting the Modra valley between the Borkou troops and the 
hillmen, and had very little fancy for guiding through that region, 
where detachment would presumably have fight its way main 
force. For me, the contrary, was further reason for insisting 
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going there with all speed, order afford companions, need was, 
the help the thirty rifles detachment, 

Mohammed allowed himself convinced the promise 
suitable reward, and the use certain outer and visible signs 
indicating clearly that did not guide his own free will: 
adjusted cord loosely round his neck, and one black soldiers 
seized hold the other end. the eyes his own people his Téda 
honour was safe, and his responsibility for the consequences the 
subsequent proceedings reduced vanishing-point. 

Mohammed guided perfection; the chain was crossed the second 
day the pass Kidomma altitude more than 6000 feet, and 
the evening the third day, after very tiring march, reached the 
point where the track leaves the plateau down into the bottom 
the Modra valley. got down first drop some yards without 
very much trouble, spite the quarters sharp-edged rock that 
under the hesitating feet our camels. after perhaps third 
mile almost level going, suddenly came sight the palm plantation 
Modra lying the bottom dark narrow gorge deep sunken 
between two almost vertical walls more than 1500 feet high. 

was not without uneasiness this sight, and came within very little 
thinking that the worthy Mohammed had deliberately lured into 
some trap when had said me: ‘The descent into the Modra valley 
rather difficult, but good camels can get down.” descent into the 
valley Yebbi, which had found arduous eleven days previously, 
seemed now quite reasonable sort descent compared with 
this one. Already the valley was echoing with the reports here 
and there saw Toubous climbing the cliff-sides like goats and stopping 
now and then favour from afar with noisy but harmless shots, and 
vigorous volleys bad language more harmless still. 

There being conceivable alternative consider had 
forward. Covered advanced guard that returned the fire 
with fusillade doubtful efficacy, and rear-guard that watched the 
points from which the rebels could have rolled down tons rock our 
heads, crawled downwards circumspect advance along path that 
was path—that clung the face steep cliff, now plunging sharply 
downwards short zigzags, now hanging, narrow ledge, above the abyss 
towards which great stones dislodged our camels rolled rumbling 
leapt clattering down from tier tier. ‘The camels were frightened they 
had led forward one one, and could only got round corners 
with many stripes and voluble cursing. little group men went ahead 
them, thrusting aside the most awkward blocks, and, where the natural 
steps the rock were too steep, laying flat stones the foot break 
them two. descent was toilsome and slow that sunset 
were only halfway down. had call halt, profiting little rocky 
spur that afforded narrow rugged platform where found just 
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room enough make our camels kneel and install our bivouac. The 
firing had almost ceased our advanced guard came soon afterwards 
after forcing the rebels abandon their villages, the conical roofs which 
could seen shining the moonlight more that 400 feet below. Still 
further down, below the palms, ran invisible stream, forming 
monotonous waterfall that heard murmur the neighbouring rocks. 

Above our heads little patrols, relieved from hour hour, kept 
watch the upper slopes from which the Toubous might have sent 
undesirable avalanches rolling into our camp. The narrow band sky 
that could see was filled with shining stars, which could make the 
observations needed for calculating the point where had stopped. The 
night passed, calm and silent, and next morning, after hour and 
half fresh efforts, were able take our quarters quietly the 
banks the stream. 

After which the excellent Mohammed, having received the promised 
reward, took leave return his palm grove Yountiou. But his 
prudence led him take quite another route, accessible only men and 
goats. All the luggage carried was little skin bottle half full water 
hanging from his right shoulder, together with tiny bag containing few 
handfuls dates and about pound millet flour. his left shoulder, 
swinging triumphantly from the two ends his staff, were two fine large- 
sized biscuit tins that glittered the sun and resounded like beaten gongs 
whenever they knocked against the corner rock. 

Toubous small numbers still showed themselves the cliff-sides, 
but did not wait for the patrols sent parley with them. After few 
hours spent watering the camels and filling our barrels and skin 
bottles, resumed our route towards Miski. The little river Modra ran 
hardly more than mile further down the valley, and the dry bed the 
torrent, first littered with boulders, soon turned into fine winding road 
sand from 200 300 yards wide. Twenty miles further had 
leave the river-bed and plunge into chaos little ridges schist, inter- 
sected narrow valley-ways leading into valleys that came down from 
neighbouring high mountains altitude exceeding gooo feet our camels 
had much trouble making headway among sharp edges slaty rock 
upturned almost vertically. They zigzagged from pass pass, climbing 
steep slopes, dropping into rocky ravines, beyond which fresh ridges 
separated fresh ravines rose endless succession. last the 
very early the morning, came out into the wide flat valley Miski, 
where made brief halt allow the stragglers come in. All our 
camels were there except one, and may say that felt much satisfaction 
having succeeded bringing them back the starting-point after this 
toilsome flying expedition more than miles, carried out seventeen 
days the unknown and exceptionally difficult mountain region which 
have tried give you closely exact description can. 

For another miles pursued our way the great valley Miski, 
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average width miles, finding pleasant look once more 
the well-known landscape peaks, domes, and cliffs the Tarso 
Koussi. The clearness the air was such that all these mountains 
seemed within walking distance, and that this vast bare basin 
where not breath air stirred and where the sun blazed his hottest, 
had the impression marching without making any progress, unchang- 
ing did the perspective remain. 

Towards found the first siwak bushes with their 
characteristic peppery smell, and clumps hamal, bitter melon, with 
their dried-up then, little further on, few stunted and scattered 
talhas, sort acacia. noon got back last the bivouac where 
secretary was waiting for me. For five days, since the departure for 
Borkou Lieut. Fouché’s detachment, had been left alone with seven 
soldiers and seven camel-drivers guard and the reserve 
And when asked him whether the Toubous had not worried him during 
that spell isolation, showed his zeriba, well organized for defence, 
with cartridge-boxes ready opened, and replied sadly, such luck.” 

console him for his long inactivity put him charge patrol 
sent against Youdou, palm plantation still held rebels, and which 
the site was not but had not the good fortune coming 
grips with them, for the alarm was given their sentries, and they drew 
off northwards into rocky country where should have had much 
difficulty and lost great deal time pursuing them. None the less, 
this rush miles less than forty hours across the awkward country 
the Tarso Koussi foothills achieved its purpose forcing the rebels 
withdraw and fixing the site Youdou with the desired precision. 

Western Tibesti.—Thus the most important part geographical 
and military programme the Tibesti was carried end; point 
had the Toubous offered serious resistance our march, spite the 
magnificent defensive positions their country afforded them. The most 
unruly among them had fled away the north-east, more anxious get 
safe distance than carry out their aggressive schemes against our 
convoys supplies; the rest, beaten off every encounter, had let 
explore their wild valleys without subjecting any surprises, whether 
the shape ambuscades the capture camels grazing-time. 
Lastly, the general physiognomy the Tibestian massif was revealed with 
sufficient clearness various observations, and its real position deter- 
mined with all desirable precision. only remained, before returning 
Borkou, explore the valleys the western slope, and try form 
junction with the camel corps Zouar. 

accordingly set out for Tottous, important water point miles 
further west, the Wadi Domar where comes out the last foothills 
the Tibesti. The distance was covered four days with little trouble 
following the lower valley the Wad Miski, which was thus 
enabled cross succession all the tributaries the right bank, till 
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then unknown. ‘The officer command the Zouar camel corps, having 
been informed after visit Bardai that was desirous seeing him, 
came meet me, and reached Tottous the same day. was 
accompanied the chief the Tomagras, the noblest tribe among the 
Téda-tous, the aged Guetty, who had made his submission the French 
authorities few months earlier. Guetty was handsome old man with 
white beard and skin less dark than usual. was tall and regular 
featured, but his keen sly face inspired with great confidence 
was suspected double-dealing, and supplying the rebels with fuller 
information about our movements than about theirs. During two days 
had long conversations about the restitution their families the 
women and children that his fellow-tribesmen had carried off 1913 
the course razzia Arab tribe Kanem; but the old rascal 
either could not would not fall with wishes, declaring truly 
falsely that the luckless captives had been sold and sent away 
for the most part the Senoussists Cyrenaica. 

The Return Borkou.—The exhaustion camels had 
reached such point that had stay five days the grazing-grounds 
Tottous. profited the delay explore the course the Wadi Domar 
for about score miles company the Zouar camel corps, who were 
going back their station. food supplies, which had not been 
renewed for two months, were coming end, and could not further 
prolong excursions the valleys Tibesti. Besides, the greater part 
the rebels had concentrated the region Abo, the north-western 
end the massif, twelve whole days’ march away from Tottous. 

Starting November for Faya, route hitherto unreconnoitred, 
covered 120 miles desert six days before reaching the oasis 
Kirdimi, near Ain Galakka, the last and utmost effort our camels were 
capable of. November nightfall found myself back post 
Faya, whose stout clay huts seemed for whole week afterwards, 
not absolutely the last word, least the last word but one comfort 
and civilization the heart the Sahara. 
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Land the Southern been called the 
link between India and China. ‘The province most easily 
entered from the south-east means the French railway through 
Tonkin from the south west Rangoon and the Irrawaddy. 
either case long arduous journey the north-west corner, across 
some the most mountainous country the world. Geographically 
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impossible think north-west Yun-nan without including adjacent 
the western border, the Tibetan province Charong, and 
northern Burma, where the Irrawaddy rises; the eastern border, part 
Szechwan province. 

The starting-point for our journey the famous and beautiful city 
Tali-fu, almost the centre the province. built alluvial 
bank between the lake and range mountains, whose foothills slope 
down the city walls. All round are fields rice, beans, and flax. 
From Tali-fu two roads lead northwards. One follows the right bank 
the Yangtze, crosses over into the basin the Mekong low pass, and 
reaches that river the city then follows the 
Mekong valley due north A-tun-tzu. The second crosses the left 
bank the Yangtze the bend Likiang city ascends the Chung- 
tien plateau, and dropping again the Yangtze crosses second time. 
Finally crosses the divide high pass, and descends 

Immediately the east A-tun-tzu, then, the 
divide rises altitude 19,000 20,000 feet. Beyond flows the 
Yangtze. the west are, turn, the Mekong river, 
divide, Salween river, divide, and Irrawaddy 
Taron. this latitude (28° N.) these rivers and ranges are all strictly 
parallel one another, and are compressed within belt country only 
miles broad. the gateway Tibet. 

will deal first with the valleys. compare the two extremes, 
the Yangtze the east, the Taron the west, find certain funda- 
mental resemblances, combined with certain startling yet really superficial 
contrasts. their structure they are alike. Both are deep wall-sided 
gorges, the bottom which flow boisterous rivers. both the rock 
largely granite slate. But the surface vegetation them 
different that gives rise quite different appearance. 

The Yangtze extremely arid. There tree growth, and only 
scanty covering highly specialized vegetation the slopes. Hence 
the appearance that long grey khaki-coloured corridor. ‘The 
valley, the other hand, clothed with forest wherever trees can 
find foothold. gully clothed with luxuriant growth forest 
right down the water’s edge, while succession ponderous spurs 
foreshortens the view down the valley, breaking the distance. 

might expected that between these extremes, forest in.the west 
and desert the east, simple gradation would observed the 
intermediate valleys. But the fact not simple. The Mekong, except 
the deepest gorges, arid the Yangtze. The Salween, the 
other hand, has the characters both the Taron and the Yangtze. 
the south almost well forested the Taron, though more 
cultivated. the north arid the Mekong Yangtze; and 
the change from forest the south desert the north abrupt. 
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This change takes place the course few miles. Roaring 
through south-eastern Tibet the Salween enters granite gorge, and when 
emerges the lower end, exhausted after its struggle, has been 
tamed. Now flows placidly between wooded slopes. The path climbs 
over endless succession rounded spurs, dropping into village after 
village tucked away the folds. rain falls. pass from this 
green monsoon region northwards into the stony gorges eastern Tibet, 
usually necessary leave the river, cross low col, and descend 


Barrier between Indo-Malay an 
Route and eastern Asiatic floras , eee 


Sketch-map 
the river again above the granite gorge. winter however, the Salween 
waters being low, possible keep the river, penetrating the granite 
gorge itself. Cliffs have scaled means notched poles, chasms 
crossed rickety bamboo ladders. ‘The former are rather alarming, and 
had take off boots before could negotiate one. 

Much the journey performed canoe. These dug-out canoes 
are big and heavy, ours carrying sixteen men besides eight loads. 
Rarely were able progress paddling. Generally men had 
scramble along the rocks, wade through the shallows, hauling 
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upstream means bamboo rope. one point had dis- 
embark while the canoe was bodily lifted over fall. The Tibetans 
said that coming downstream these canoes sometimes got out control 
and were upset, and then course the occupants were drowned. 

the cold winter months, when even the valley freezes night, 
the monkeys come down from the forests above and live the gorge. 
cold January morning saw them playing about the granite 
cliffs, some 7000 8000 feet above sea-level. the forests summer 
they may seen 10,000 feet. think this the Tibetan leaf-eating 
monkey, Semnopithecus roxellane. 

South the granite gorge, then, can recognize fairly well-marked 
the valleys from west east. the north there none. 
You leave the forested Taron, and crossing the intervening range drop 
straight down the arid Salween; just as, following the Salween 
itself, you pass directly from region palms, bamboos, and terraced 
ricefields into parched rocky gorges. clear that these differences 
the vegetation and surface features depend the first instance 
differences rainfall. 

Next let compare the dividing ranges, which have called, from 
east west, the divide, divide, and 
divide. The divide carries peaks 
20,000 21,000 feet high, but there are very few glaciers, such remnants 
are found being advanced state dissolution. There are how- 
ever records extensive glaciation the past. Dead glacier valleys 

and may recognized many the familiar relics by- 
gone glaciation. For example, the Pai-ma-shan peak about 21,000 feet 
high. Its shrunken glaciers cling fungus-like the rock slopes, and with 
blunt arms outthrust crawl solemnly forward. They resemble gigantic 
frozen Far below the present glacier tongue ice-scoured 
valley. The crest the range sierra-like. Below are conifer forests 
and evergreen oak. There very little deciduous-leafed forest, 
bamboo, and meadow. 

The Mekong-Salween divide also carries peaks 20,000 feet high, 
but they are needle-like when compared with the bludgeon-headed peaks 
the divide. They are more graceful outline, 
delicately curved, less rugged. can recognize the influence 
water, softening the harsh outlines splintered rock. Glaciers are more 
numerous the divide, but here also are abundant 
symptoms decay. 

All the glaciers this range that have seen have one striking 
feature common. some point every glacier crashes over cliff, 
the base which the staggering procession séracs are cemented 
together again and flow placidly on. peculiarity the valleys 
rather than the glaciers, valley has its back broken, 
speak. seems structural feature the district, for many 
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valleys whence the glaciers had withdrawn the upper parts, found 
such cliffs exposed. Even the Mekong-Yangtze divide, valleys 
long since deprived their glaciers, found these escarpments. 

Such naked scarps are invariably cut through. Were these slits made 
during the life the glacier, afterwards? Now happens not in- 
frequently, the case the still living that plunges down 
the cliff the ice peels away from the rock completely places, leaving 
bare scar. seems therefore quite likely that glacier water, flowing over 
such exposed surface, would begin cut grooves it, while elsewhere 
the rock would protected the icy covering. Eventually the cliff 
might sawn right through. the old glaciated valleys the 
divide there always rock basin just above the cliff, 
the water from which overflows through the channel. 

The Mekong-Salween divide covered with coniferous forests and 
dense thickets bamboo brake with mixed forests, which 
deciduous-leafed trees predominate below. There are broad alpine 
meadows too. 

Finally come the divide, carrying peaks 
about 18,000 19,000 feet high. These also are covered with eternal 
snow, and are well glaciated. have several occasions gazed upon 
them from the other side the Salween, but have not yet attained them. 
Below, these mountains are covered with forests right down the river 
valleys, and with meadows. 

The snow-line the divide about 19,000 feet 
the divide about 17,000 feet; the 
Irrawaddy divide about 15,000 feet. ‘These altitudes are approximate. 

these dividing ranges also find the same gradation rainfail 
that noticed the case the valleys. Not only so, but see 
the divide the same change from southern wet half 
northern dry half that remarked the case the Salween valley. 
The southern part more glaciated, and covered below with mixed 
forests. Here the snow-line islower. The northern part little glaciated, 
and covered below with coniferous forests, resembling fact the 
divide. This climatic change the Salween valley, 
and the divide, begins immediately behind the block 
high mountainous country the foot the Tibetan plateau, whence 
issues the Irrawaddy. North the wide re-entrant formed the 
Ahkyang river, the Salween-Irrawaddy divide itself rises above the snow- 
line for the first time. Immediately north that again, the 
Salween divide uplifted the Ka-gur-pu peaks and due east that 
the Pai-ma-shan snowy range the divide. That 
say, the elevation these three ranges above the snow-line takes place 
approximately the same latitude, the snowy peaks standing face face 


opposite sides the valleys. 
The climatic changes observed the Salween valley and the 
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Mekong-Salween divide, correspond with this uniform elevation all the 
ranges. Remembering that the rain-bearing winds blow the Assam 
and Hukong valleys from the south-west, appears that the south they 
can get through least far east the divide. 
the north, however, they impinge the snowy ranges which one 
one rob them their moisture; that, having crossed the 
Irrawaddy divide, the ranges the east get much smaller share the 
precipitation, while the deep and narrow gorges between them are quite 
arid. 

The gradual desiccation observed corresponds the decreasing 
precipitation and increasing altitude. the north the 
Irrawaddy divide which forms the dividing line but for 500 miles the 
south the divide. splendidly unconquerable 
has this barrier proved itself, that for hundreds miles separates flora 
from flora, fauna from fauna, and almost race from race. 

North-western Yunnan occupied almost exclusively Tibetans, 

broad sense. the Yangtze, Mekong, and Salween valleys they 
extend far south the 28th parallel. West 
divide tribes Tibeto-Burman origin are found—Lisus the Salween 
valley, Nungs valleys the sources the Irrawaddy, Kachins and 
Marus further south. East the divide the people are 
all Chinese, T’ai, Mon Khmer origin. 
monsoon Salween occupied the Lisu tribe. Following 
down the Salween valley out south-east Tibet, just the Kachin 
tribes came down the Irrawaddy, they have spread westwards, where 
dwell the more uncouth tribes Tibeto-Burman origin. But this invasion 
the Irrawaddy jungles recent. They have also spread eastwards 
from the Salween into T‘ai Mon Khmer territory, though not any 
great extent. 

Between the Tibetans the arid Salween and the Lisus the 
monsoon Salween wedged small tribe concerning whom there has 
been some misapprehension. These are the Lutzu. They are simply 
Nungs from the Irrawaddy, mixed with Tibetans and Chinese immi- 
grants. The Tibetans take slaves from the Nungs, and the Lutzu have 
resulted from the mixed marriages. their Nung origin there can 
doubt. 

The Mekong-Salween divide, then, roughly separates the people 
Tibeto-Burman origin from those Siamese-Chinese, Mon Khmer 
origin, This line cleavage the more remarkable when consider 
that the people south-western China have been thrust back two 
directions westwards the advancing Chinese, southwards the 
encroaching Tibetans overflowing from the most fertile and prosperous 
valleys Tibet. Crushed against the battlemented towers the 
Mekong-Salween divide, they have failed cross it, but have been 
squeezed out southwards down the Mekong and Yangtze valleys, just 
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the Tibeto-Burman tribes have flowed down the Irrawaddy and Salween 
valleys. 

Thus appears that the Chinese have advanced steadily westwards, 
damming back the south-flowing current Tibetans (who elsewhere are 
not found nearly far south). But they have not reached sufficiently 
far westwards impede the progress the Tibeto-Burman tribes, who 
under cover their jungles have therefore continued move south down 
the Irrawaddy valleys without interruption. The 
divide marks fact the natural westward extension the Chinese. 

may look this way. present occupants south- 
east Asia are immigrants. ‘They have wandered devious ways from 
common cradle, placed probably southern Tibet, the apex 
triangle formed the headwaters the Irrawaddy. Thence they haye 
followed three routes: (i) South-east into Yunnan, vid the Mekong aud 
Yangtze valleys. (ii) South into Burma, the Irrawaddy valleys. 
South-west towards Assam, the Zayul and Brahmaputra valleys. 

Those who followed the first route comprise the Shans and the Mon 
Khmers. Having reached the lower mountains and open plateaux the 
south, they spread out east, west, and south. who followed the 
second route, comprising the bulk the Tibeto-Burman family, finally 
reached the lower Irrawaddy. who followed the third route, 
including the Abors, Mishmis, and Nagas, found the plains Assam 
already occupied. Hence they were unable emerge 
mountain fastness, and were lost the wilderness mountains. 

Thus route (i) has been the greatest highway into south-eastern Asia, 
route (ii) the next greatest, while route (iii) has played part all. 
The inference that their the past corresponds their 
relative difficulty, suggested. 

these wandering peoples, the T‘ai were far the greatest, with 
the Mon Khmer second. These founded empires all over south-east 
Asia because they came through the bracing gorges the eastern rivers 
the fertile plateaux Yunnan. Their empire did not endure only 
because was open attack from the east, where still more powerful 
people dwelt. But they died greatly, waging war against enemies 
three sides; cut their way through the China Seas, drove wedge 
into the Mon Khmers who had preceded them, and conquered Assam. 

clear from history that neither the Zayul, Irrawaddy, 
nor Salween valleys offers natural route into Tibet. natural way 
the longer way, the Mekong Yangtze valleys the parallel, 
the head the Assam—Burma re-entrant then westwards. But the other 
routes also have been used. 

need hardly point out the strategical and political advantage the 
power holding the apex this triangle, whence diverge the three great 
historic high-roads into south-east Asia, well the main road east into 
China itself, and two roads converging Lhasa. Though has been 
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cradle mankind the past, fair way become his coffin 
the future, owing the incessant guerilla warfare along the border. 

connection with the Tibetan inhabitants the arid valleys, there 
interesting point notice. The population appears much 
more sparse than actually the case. This due the peculiar 
structure the country. High within the enclosing ranges the 


eat out broad valleys. Then, approaching the dry gorges the 


great rivers, they gnaw their way through the cliffs. Looking such 
gorges from the main valley, one sees just boisterous torrent, filling the 
gorge from wall wall. But climb over the spur and drop down the 
valley higher the stream will found have swung through right 
angle—it now flowing the main river. the bend the 
valley broad and open. There village the angle where the 
streams join, perhaps others higher up. The main stream flows from 
the north always, the smaller one from the south. Owing this 
seclusion, the population the arid valleys probably double what 
appears be. 

This peculiarity the tributary streams taken advantage 
another way. Frequently the road which follows the main valley 
carried short distance back into the mountains, and follows the tributary 
stream northwards its source. then crosses the spur, and follows 
the stream down the opposite slope, returning thence the main valley. 
this way, the most impracticable gorges the great rivers are turned. 
But barrier against animal and plant migration that particularly 
want emphasize the Mekong-Salween divide. West this barrier lie 
the Indo-Malayan jungles. grow the sago palm, climbing palm 
rattan, screw pine, banana, tree ferns, mangosteen, birds’ nest fern and 
many more characteristic Indo-Malayan plants. None these cross 
the divide. the east lie the savannahs and open scrub-clad plateaux 
Yunnan, with quite different flora. will sufficient mention 
the snowdrop tree (Chionanthus chinensis) and the large yellow jasmine 
primulinum) typical Yunnan plants which not cross the barrier. 

This Indo-Malayan flora, with course increasing admixture 
temperate forms, extends least far north the 28th parallel, 
the Irrawaddy basin. West the Irrawaddy, the Dihang valley, 
extends even further north, about the parallel. East the 
Mekong-Salween divide must far the south, into the heart 
Indo-China, before Indo-Malayan flora picked again. 

The same separation found with the fauna. The Malay tapir, 
Javan rhinoceros, Indian elephant, barking deer and sambur all occur 
the Irrawaddy basin, but none them cross the Mekong divide east- 
wards. Two genera monkeys, the gibbons (Hylobates) and Macacus, 
are confined the western jungles; and third genus, the leaf-eating 
monkeys (Semnopithecus), also confined the west the barrier save 
for single species which ranges north-eastwards into Tibet. animals 
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confined the east side the barrier, will sufficient mention the 
Siberian mink and the marmot sp.), both 
common north-west Yunnan. 

short, may say that over ten degrees latitude the 

divide forms formidable obstacle plant and animal migration 
from east west. And follow the divide north- 
westwards, far into Tibet, shall probably recognize that the barrier 
for several hundred miles more. 

Prince Kropotkin, his Orography Asia,’ supposes the Himalayan 
axis continued north-eastwards the Pacific Kamchatka. And 
must confessed that, order account for the distribution 
animals and plants between the Himalaya and China, some such 
continuous range secms essential. But Kropotkin reduces the 
Yunnan ranges, well the China divide between the Yangtze and 
Yellow rivers, very insignificant position. Indeed they scarcely 
appear his map. Yet the Himalaya are certainly natural boundary 
between two regions botanically and zoologically distinct whereas their 
supposed continuation the Great Khingan scarcely separates one sub- 
region from another sub-region, even the animal kingdom. the 
other hand, the despised China divide regarded dividing line 
between two zoological regions, least the west; thus ranking equally 
with the Himalaya. 

plant and animal migration, must surely fundamental importance 
any system continental structure. While therefore Kropotkin 
probably right his conception prolonged Himalayan axis, 
probably wrong supposing that the Great Khingan the continuation 
that axis. The more natural prolongation the China divide, forming 
the watershed between the Yellow and Yangtze rivers. 

The question then arises, Does not the divide, which 
has also been shown important barrier, play equally important 
into the question geographical distribution now. mention the point 
because north-west Yunnan have possibly key several problems, 
any one who has worked the distribution animals and plants 
between India and China will admit. will sufficient remark 
that the flora and fauna north-west Yunnan are more closely related 
those the Himalaya than they are those the adjacent regions— 
central Yunnan the one hand, the Irrawaddy basin the other. 

This rather surprising conclusion emphasizes the important fact that 
the distribution animals and plants over continuous land area not 
itself necessarily Moreover, mountain chains must 
regarded not much barriers, but rather system arteries, 
allowing free communication between widely separated areas. The 
geographical distribution should not aim dividing the world 
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into watertight compartments, characterized certain flora and 
fauna, but try cross the world with high-roads migration. 

have, fact, long since reached stage the world’s history 
when, the naturalist least, every man, beast and plant foreigner. 
And there must leave the matter. 

have called Yunnan the link between India and China. Let 
explain. the old days the European nations had what were called 
spheres influence China, and this country’s sphere influence was 
the largest them all. comprised the whole the Yangtze valley. 
But the days spheres influence are past. Our position not merely 
caretakers the Yangtze valley, but our entire mercantile supremacy 
the Far East jeopardy. Yet the importance the great Yangtze 
waterway not lessened. Can then reach the Yangtze and the 
markets central and western China any other route? think 
can. The way the Yangtze, however, lies through central Yunnan 
discussion the matter does not fall within the scope this paper. 

the other hand, our established position the North-East Frontier 
brings the very threshold north-west Yunnan, whence three great 
highways from China converge the most fertile part Tibet. These 
roads circle round the great jungle bay But they never 
penetrate that bay. 

Just beyond our frontiers, the trade China has ebbed and flowed 
for centuries, its way Lhasa, and thence across Tibet India. 
Why has not poured straight down through Burma and 
reasons already given; the jungles were not safe. They were full 
robbers, and invisible armed men. Above all, there were roads, 
the second place, such roads, had they existed, would have led no- 
where. They would have led seawards, and the people interior 
Asia the sea meant, meant anything all, the limit habitation. 

Now different. The strength this Empire has pacified all the 
border country. Roads, which few years ago would have been regarded 
visions, are being built. Our sea-borne commerce plies patiently out- 
side, still seeking its way slowly but surely the heart Asia. Though 
may never see railways built such country, roads can and will 
made. And with the wonderful development mechanical transport, 


can see British trade striding across the Burmese hinterland the wide 
spaces beyond. 


Before the paper the PRESIDENT said: The lecturer this evening, Captain 
Kingdon Ward, son the late Prof. Marshall Ward, Professor Botany 
Cambridge. has made several journeys the Burma and Chinese 
frontier, his primary object being the-collection plants, during the years 
1913, 1914, and the interval between the last-mentioned years 
Captain Ward has been employed active service with the Indian Army 
Mesopotamia. known you the author the book ‘The Land 
the Blue Poppy,’ and received recently one the Society’s Awards. have 
very great pleasure introducing him you. 
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Captain Kingdon Ward then read the paper printed above, and discussion 
Sollowed. 


The PRESIDENT You heard the lecturer mention General Davies having 
travelled that region some years ago. During this present war com- 
manded that splendid old regiment, the 52nd, the Oxford Light Infantry. 
served during the whole the war France, and the end commanded 
Division. present here, and shall very grateful will make 
few observations. 

Major-General When was asked come here this evening 
and make few remarks after the lecture, began think the time when 
was travelling that part the world, and came rather shock when 
recollected that now exactly twenty years since was the country 
Captain Ward has described. But any one who has travelled that magnificent 
borderland, however long lives afterwards, will never forget and must 
thank the lecturer for bringing back vividly recollection, his words 
and his photographs, the splendid scenery that country. During the 
last twenty years, but chiefly during the last twelve, there have been several 
explorers there, and some the best work has been done Captain Ward 
himself. 

The success the traveller that part the world depends great deal 
the political situation the moment. country where the frontier 
between China and Tibet varies from time time. There was Tibetan 
rebellion some years ago which altered the boundary-line. The Tibetans over- 
ran China first all, and then the Chinese came back and defeated the 
Tibetans, and retook what they had lost and little more country than they 
had before. Wherever Chinese influence penetrates much easier travel 
than where the country purely Tibetan for the Tibetan lives land where 
there not much law and order settled Government, and very naturally— 
not blame him—resents the appearance strangers. would very 
interesting Captain Ward any other gentleman here could give 
account the present situation: whether the Mekong still the boundary 
between China and Tibet, how things are present. gentlemen who 
intend travelling, cannot recommend any country more than this borderland 
China and Tibet. Whether they explorers and surveyors, naturalists 
sportsmen—for there good shooting the country—or more especially 
they are interested the different tribes, not think they could find 
more interesting country one where the whole there still much left 
done. hope that many other travellers will follow the example 
Captain Kingdon Ward, and give the results their experiences. 

The PRESIDENT There member the land “silent who could 
give exactly the information that General Davies asking for, but not 
know has remain silent not. should very glad Mr. 
Shuckburgh could speak. 

Mr. SHUCKBURGH (Political Secretary, India Office): may say 
once not going say anything the point raised the last speaker 
about the present boundary between Tibet and China. very difficult 
answer, and not propose But should like say one thing 
General Davies’s remark that the Tibetans objected strangers. That 
undoubtedly used true, but not sure quite true now. Among 
all the beautiful photographs have seen the screen this evening 
mountains and river-valleys, there one that stays memory more than 
any the others, and that the picture the smiling Tibetan that and 
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another photograph which introduced little later—of group 
smiling Tibetan children. think that the fact that Captain Ward can travel 
through these remote regions among Tibetan population apparently without 
encountering any opposition hostility rather remarkable, and marks 
striking and very welcome change, when remember what the Tibetan attitude 
used toward strangers, even quite few years ago. think that the 
change that has come over them largely due the increased contact between 
Great Britain and Tibet, which the political events the last few years has 
brought about. Before the Tibetans knew they suspected and mistrusted 
us. Since they have known better, that attitude has given way more 
and more friendly feelings. think all here members the Royal 
Geographical Society will find very gratifying remember that was our 
distinguished President, Sir Francis Younghusband, who the course his 
memorable mission Lhasa sixteen years ago took the first decisive step 
towards breaking down that barrier suspicion and distrust that separated 
Tibet from her Indian and British neighbours. doubt some nations are 
best kept apart, but not think that applies Great Britain and Tibet. 
Everybody who has been brought contact with Tibetans agreed that there 
very natural sympathy between Englishmen and Tibetans, and that 
sympathy, may will further developed the years by. 
There are many grounds that might brought forward for saying that the 
future Anglo-Tibetan relations hopeful one. Perhaps may allowed 
refer one. pretty generally known that some time ago, about year 
before the war, the Lhasa Government sent four Tibetans educated 
England. That novel and interesting experiment just coming end. 
Three the Tibetans have already gone home Tibet the fourth about 
follow his companions back his own country. think those four young 
men got exceedingly well, and made friends everywhere. They were all 
Rugby for about three years—one, think, became quite good football player. 
remains seen what influence they will able bring bear the 
future Anglo-Tibetan relations. Speaking from personal knowledge all 
four, will only say feel very confident about it. 

Major experience Yunnan not great that either 
General Davies the lecturer to-night. began 1911, when went 
the Abor expedition; and was interested the north-east frontier that 
after the Abor expedition went Myitkyina and Bhamo and got still more 
interested, decided, 1913, after reading General Davies’ book, 
through Yunnan, went French Cochin-China and Tali-fu, and 
Tengyueh, where very interesting development took place: revolt 
Chinese troops. After the Tali-fu troops had mutinied, the Tengyueh mandarin 
inquired certain other town whether their troops were staunch and loyal, 
and the answer came back that they were loyal, for they had just been paid. 
The situation then became obscure that eventually the Tengyueh mandarin 
was asking the Commissioner Chinese Customs for his advice. the end 
loyal force moved from Yunnan-fu towards Tali-fu and put down the 
rebellion, but before the loyal troops arrived there some the revolted 
troops turned loyal again and produced the charred corpse the leader the 
rebellion the commander the loyal troops. asked permission from Simla 
stay on, events were getting interesting, but was bad mistake 
make, because they recalled me. the great war, and have not 
been able follow explorations Yunnan any further, but think every- 
body will agree that more fascinating part China would hard 
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find. The mixture and variety races, the change scenery, where one 
minute you are tropical surroundings and very shortly afterwards snow- 
clad mountain-tops, remarkable. Marco Polo says that the Salween 
valley region the air impure that any foreigner who goes there certain 
That idea may have got from the inhabitants, the Chinese have 
very great dread the Salween valley the summer. journey 
through, muleteers refused after certain time because they 
feared they might have sleep the valley. 

The PRESIDENT: sure from what you have heard you will realize 
that there hardly the more interesting region geographically. Here, 
distance which you could travel five days, you have four the great 
rivers Asia compressed together. most astounding thing that you 
have got rivers like the Yangtse, the Irrawadi, the Salween, and the Mekong 
included within narrow area. Captain Ward has given some idea 
the tremendous gorges, the wonderful variety vegetation, animal life, 
and the inhabitants. referred many the inhabitants the 
Caucasian type, but really very difficult imagine how men the 
Caucasian race migrated from Central Asia right over the ranges and plateau 
Tibet down that remote region the southern part Asia. But years 
ago the Hindu-Kush did find supposed remains Alexander the Great’s 
army. Certainly the people the region Gilgit considered themselves 
descendants Alexander the Great and his troops. The chief the Hunza, 
when asked him whether had been down India, said No; great kings 
like himself and Alexander never went out their own country. asked what 
knew Alexander, and promptly replied was descendant the 
great king. They are exactly like Greeks ‘appearance, and was very 
easy believe that they really are descendants the Greeks. But that 
long way off from the region which has been described to-night. General 
Davies referred the splendid work done Captain Bailey, and very 
glad did so, because finer traveller very difficult find: not 
know any better living the present time. all hope see him home 
here before very long. has just escaped from the Bolshevists. had 
been hiding from them for year and half, but his wonderful resource 
managed get away, after actually being asa captured Albanian 
officer! was one the men most instrumental establishing that 
good relationship with the Tibetans which Mr. Shuckburgh has kindly 
referred. You have seen from the slides that these smiling Tibetans are very 
amiable. But the Tibetans referred this evening are not directly under the 
Lhasa Government: more less independent, but the same race and 
religion. Captain Ward made some interesting observations about the effect 
Buddhism, and endorse what has said. most extraordinary 
thing: have observed among the Mongols and among the Tibetans, that 
Buddhism acts like opiate. seems sap the vitality out people. 
There every kind interest the country—geographical, ethnographical, 
botanical—and hope that many our Fellows will going there, and 
giving interesting lectures has been given this evening Captain 
Ward. 


196 


THE ISLES SAN FELIX AND SAN NABOR 
Corney 


the year 1579 the Viceroy Peru, Francisco Toledo, com- 
missioned Pedro Sarmiento Gamboa, very competent navigator 
for the times which lived, sail southwards with two ships into the 
Straits with the principal object intercepting Francis 
Drake and his companions, who, was expected the Spaniards, would 
return out the Pacific towards Europe that route—which, however, 
our countryman did not. Three weeks after Sarmiento put sea from 
Callao roads made entry the log his ship, the 
the subjoined terms. ‘The log was certified true, and was signed the 
end Sarmiento, the master Anton Pablos [Corso], and sixteen 
other members the expedition; and was attested the presence 
the Royal Notary. The entry 


November This day found ourselves East and 
West with Copiapo 180 leagues, and 150 leagues West the meridian 
Lima, that city bearing N.E. 285 leagues. passed leagues 
the westward the Desventuradas, which lie 25° the 
year 1574, when the shipmaster Juan was voyage Chile, 
chanced fall with these the second time only, they 
had not been seen since sighted them 1520. They are now 
called after Felix and Ambor. They are small, consisting three 
lumps land, uninhabited, waterless. They are resorted many 
sea-fowl and seals, and quantities fish.” 


The historian Leonardo Argensola, who was late contemporary 
Sarmiento and Juan Ferndndez, reproduced the above passage his 
Conquista las Islas printed Madrid 1609. states, 
however, that Sarmiento passed within sight” the islands 
circumstance which, their distance was rightly computed leagues, 
may may not have been true regards San Ambor; but could 
scarcely have been San Félix, because this latter, though the more 
westerly, and therefore the nearer island Sarmiento’s ship, much the 
less elevated the two.|| 


Or, should say, the parallel, the latitude of.” 

The third islet Gonzalez, inaccessible and barren mass rock connected 
San reef awash. 

Viage Estrecho Magallanes. Por Pedro Sarmiento Gamboa. (See 49.) 
Madrid, 1768. 

The complete passage (lib. iii., 111, runs: primero 
vista las [islas] que llaman desuenturadas, puestas veynte cinco grados 
tercio, que caso, afio mil quinientos setenta quatro, Fernandez 
Piloto, yendo segunda vez inmediata descubrimiento Magallanes desde 
mil quinientos veynte. Llamanse agora Yslas San Felix, San 

Though the one small peak San Félix reputed reach 630 feet height, 
the greater part the island much below that elevation. According the Chilean 
survey conducted 1874, San Ambrosio 254 metres high; but the late Captain 
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Three points these records are especially worthy notice. One 
that Sarmiento and Argensola (who this reference simply copied from 
him, with slight embellishment) were both mistaken supposing that the 
islands seen Juan were the same /as Desventuradas 
the Sfortunate For, after emerging 
from the straits that bear his name, and gaining offing from the 
Patagonian coast, and his companions sighted land for the 
space fifty-five days, sailing first the northward far lat. 
and thereafter west-north-westerly direction, with fine weather and 
smooth seas all the time.* The two islands they next met with were 
evidently small atolls, for the pilots could find soundings off their 
shores, and they presented only birds and trees their observation. 
There are, fact, none but atolls anywhere near the position assigned 
them. They lay, Albo’s reckoning, 9°, and Pigafetta’s account 
200 leagues, bearing north-west and south-east with each 
other and with the western exit Strait. one was found 
lat. 16° S., uninhabited man but well wooded, and this 
they named after San (the day being the festival his Con- 
version) the other, fallen with eleven days later lat. 10° S., was 
also uninhabited, save birds, but its waters abounded with sharks, and 
they therefore named /s/a Tiburones.§ Obviously the latitude 
and surface these atolls had nothing common with the position and 
character the treeless and elevated igneous rock formations San Félix 
and San Ambor,” which lie only miles from one another bearing 


Maclear, H.M.S. computed (in 1880) 1§70 remarkable dis- 
crepancy—and the latter figure has been adopted the British Hydrographic Office. 

track, pricked off modern chart, shows that his squadron passed 
about midway between SS. and Nabor and Juan own two islands, 
both clusters being far beyond his range vision. 

Francisco Albo (or Calvo) was the mate ship the His 
log one the treasures preserved the Archivo /ndias Sevilla (Sir Clements 
Markham says the Royal Library was printed, 1837, the fourth 
volume Admiral Navarrete’s los Viages Descubrimientos, 
etc., pp. 209-247. 

The cavaliere Pigafetta, otherwise Antonio the Lombard, was Italian patrician 
who embarked with the quality passenger, supernumerary, and 
wrote what perhaps the best original account the voyage 
intorno globo terraqueo. was first printed Milano 1800. 

some laid down Pedro and This arose first through 
who was shipmate with him the probably Vasco Gallego the 
sailing-master. That San Pablo correct vouched for the fact that the island 
was discovered the commemoration day St. Paul’s Conversion and named 
accordingly, Albo specifically relates his log. 

These two atolls cannot positively identified from the scanty particulars recorded 
but appears most probable that the first was Pukapuka (the Honden Eyland 
Schouten) lat. 14° long. 138° Greenwich, and that the Tsla 
Tiburones was either Caroline, Flint, Vostok island, whose characteristics are 
similar and positions approximate. 
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almost due east and west, lat. 26° and 26° respectively, 
distant only bare 500 miles from the mainland South America.* But 
this disparity merely side issue and has farther bearing the 
present topic, except necessary premiss relation point No. 
This second point that the original discovery the isles San Félix 
and San Nabor, Ambor, Ambrosio, related Sarmiento 
Gamboa (and which does not appear have been independently recorded 
any other contemporary writer whose works have survived), here 
brought definitely home Juan Ferndndez; and the year when 
occurred fixed beyond cavil, which more than can affirmed the 
supposed date his discovery the two better-known islands near the 
same meridian, but some 500 geographical miles farther south, which bear 
his own name. 


The third point that arises is, that instead its present patronymic, 


San the name was quoted Sarmiento, and repeated 
Argensola, San Now, who was San Ambor, Mabor, 
Nabor, find some old prints? The latter spellings tend belie 
any impression that Ambor stands for archaic, abbreviated, erratic form 
Ambrosio. Rather does look Ambrosio had been evolved later 
out Ambor. References hagiological seem confirm this 


negation, for they set forth that one several early Christian saints 


named Nabor was the reputed comrade and fellow-martyr one the 
still more numerous saints called Félix, and that the deaths and glory 
these particular two martyrs are commemorated jointly the same day— 
July 12. Their biographers further relate that Félix and Nabor were 
Easterns, Moors, sorts that, though their exact origin was obscure, 
they certainly came Italy from Tunis (probably that, having 
become ardent Christian proselytes, spite their Semitic ancestry, they 
incurred the wrath the Emperor Maximiano Ercoleo, whose army 
they were that after stubbornly rejecting his blandishments and 
contemning his threats they were confined, imperial order, 
darkened, malodorous, and insanitary cell, Milano, where they endured 
fiendish refinements torture with miraculous fortitude, but refused 
renounce their Faith; and that finally they suffered the death penalty 
together decapitation. Their martyrdom was, effect, consummated 
day corresponding July about the year 304, spot 
without the walls the city near the brook called Silaro, where Sabina, 
illustrious her virtues less than her birth, gave their bodies burial. 

The older maps America and the neighbouring ocean throw 

Migne’s (tome xv., 1453 (178)). Paris, 1845.—G. Moroni’s 
Vies des Saints (tom. pp. Paul Guérin. 


1882.—Letters St. Ambrose Oxford, 1881.—Forcellini’s Onomasticon, 
Dr. De-Vit (art. Nabor tom, iv., 1887, 
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the clearest light upon this problem. Didacus Mendez’ draft 
REGIONIS for first published Ortelius 
Antwerp 1584—only five years after Sarmiento penned his journal— 
displays the two islands approximately their true position. They are 
there designated San Felix and San Nabor; and the following note 
adjoined, primum detecte fuere 1574. Ortelius’ larger 
map 1587, SIVE NOVI ORBIS NOVA DESCRIPTIO, the same 
names occur even truer position, though the date their discovery 
noted 1572. may have been slip the part the engraver, 
may point confusion the draughtsman’s mind between these 
islands and those other two called after Juan himself—a con- 
fusion which, will presently shown, did exist the minds some 
geographers even fifty years later, and may possibly account for the 
omission both clusters from Gerardus Mercator’s atlas 1595. 

The map the world Mercator’s projection issued Hondius 
Amsterdam 1608,* which our Society possesses the only known copy, 
shows these two islands Felicis” and Nabor.” The Flemish 
cosmographer and publicist, Jean Laet, whose position Director 
the Netherlands West India Company must have afforded him exceptional 
opportunities for discussing hydrographic data with shipmasters and other 
travelled persons, published his nouveau Monde Leyden 
refers, when treating Juan Islands proper, 
also called after San Felix and San but candidly 
expresses doubts about the identity these with the former, and goes 
far question their separate existence. 

Not so, however, the lucid and engaging Jesuit Father Fr. Diego 
Rosales, whose manuscript was written between the years 1660 and 1670, 
though never went press until MacKenna rescued from 
oblivion two centuries later for, taking his text the passage quoted 
above from the Conguista las Islas describing the isles 
Juan Ferndndez, Father Diego 


are the exact words Argensola, who was ill informed both 
the names and the latitude, unless that mistook them 
for two other islands situated the parallel the Atacaman desert and 
the outlet the valley and which lie more than sixty leagues 
distant from the mainland. But the navigation charts drawn Pert 
these are called the isles Féliz and Ambrosio. Nicolas Juan Bicher,§ 
the map printed the year 1631 intituled descripcion 
América, named them more properly the Féliz and Nabor,’ 


Nova exacta totius Orbis terrarum descriptio geographica hydrographica. 
Auctore 

The original edition appeared Latin 1633. 

See fourth footnote, 196. 

Mr. Heawood for this identification and for several other valuable 
references early maps quoted this article, 
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saints whom the Romish Church commemorates together the 12th 
July. The error Ambor and Ambrosio, for Nabor, thus manifest.” 


Here, then, after lying hidden away Father Diego’s manuscript for 
more than two hundred years, found direct and complete confirmation 
the opinion independently arrived that Nabor, and not Ambrosio, was 
the saint after whom the companion island San Félix was named its 
discoverer. And knowing that was the general custom among 
Spanish explorers name newly found lands, peaks, bays, harbours, etc., 
after the saint saints upon whose anniversaries such places were dis- 
covered, there seems full warrant for believing that Juan 
rencontre with these two islands 1574, vouched for the year 
Sarmiento Gamboa, actually took place the day July 

Nabor, then, and not was beyond question the name 
allotted its discoverer the eastern, which also the higher, the 
two islands. Father Diego’s mention Claes Jansz. Visscher’s map 
corroborates the impression that Nabor had not quite fallen out use 
before 1631, though Ambrosio was already adopted certain manuscript 
charts drawn Peru, and fact found the engraved map AMERICA 
PARS MERIDIONALIS atlas 1639, and somewhat later Pieter 
Goos’s VAN NOVA HISPANIA, dated 1666; but how, 
whom, and wherefor the original name became transformed into Ambor, 
within five years its bestowal, will perhaps never known. From 
Ambor Ambrosio the conversion was easier and more natural. Possibly 
was the unconscious lapse scribe draftsman, more intent upon the 
manipulation his than upon the guidance his some 
scholiast may have deliberately “corrected” document. any rate, 
plain that the rightful name the island formerly called St. Nabor’s has 
passed the more renowned San Ambrosio. 

Meanwhile would interesting know what our colleagues 
Spain, Chile, and Peru can bring forward with reference the main 
theme this argument, and what opinion they incline. 1892 
Ecuador renamed all the islands its dependency (not 
advisedly, think some) commemorate the discoveries made 
Cristébal and other explorers the eastern side America 
time when European had yet seen the great waters the West. 
would graceful action Chile, whose Constitution seems intended 
include the isles San Félix and San Nabor the expression las 
Juan were render small act justice the pioneer’s 
memory restoring his unchallenged discovery the name that 
himself bestowed upon it. 


Historia general Regno Chile ii. cap. xvii. 285). 
1877-8. 

No. his the Watter-World.’ Amsterdam, 1670, this map 
the relative position the two islands reversed. 
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THE PRACTICAL LIMITS AEROPLANE 
PHOTOGRAPHY FOR MAPPING 


Lieut.-Colonel Newcombe, D.S.O., R.E. 


following report intended give data from which one may 
derive conclusions the limits aeroplane photography for 
mapping. One wants know: (1) the cost compared with ordinary 
methods (2) the limiting scales (3) what class nature country will 
find the process practicable (4) whether the difficulty uneven ground 
can overcome; (5) whether the photograph itself should repro- 
duced the map whether will converted conventional signs-— 
the former, what detail should retained expunged and what parts 
emphasized. the following assumed that the ground flat. 

The procedure is: photographs the area concerned are taken 
aeroplane (4) these are developed and full-plate prints taken each 
negative, giving perhaps scale 6000, rough mosaic being made. 
Provided all negatives are good and second flight needed fill the 
missing gaps, the work the Air Force now ceases. fact, all photo- 
graphic work the ground would done the Survey. Details 
cameras used, time day and length shadows, good overlap, and 
especially height which planes should fly, require settling between the 
aviator and the such technical matters are not discussed here. 

The surveyor then fixes trig. points, taking the photographs with him, 
because should fix four points per photograph for really accurate work 
can then recognize points clearly visible the photograph. Also 
can fix points common two more photographs instead those 
one photograph only. some areas will difficult fix trig. points 
owing trees, bush, etc. Traverses can run, say, 600 feet 600 feet 
along roads tracks more less right angles, and these traverses 
fixed observation from the theodolite two more trig. points. 
any open space whence two more trig. points are visible, observation 
the known points can made from two points and any distance 
apart, provided the angles and are also observed relation 
the trig. points. Any these methods should give results with 
error of, say, metre, almost unplottable 1/2500. actual practice 
found that four points only are required for every fifth tenth 
photograph, with one two points the strip between. more points 
are required than Tertiary triangulation, one every miles. 

After fixing the necessary points and traverses each photograph 
the points are plotted 1/2500 scale, and the plates enlarged the dark 
room fit these points, using special enlarging camera (designed 
Captain Cole, Egyptian Surveys), with apparatus twist the negative 
the required angle till all four points agree four points per photograph 
being fixed triangulation, the intermediate material will practically 
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accurate the fixed points. mosaic 1/2500 then obtained. 
Any one with local knowledge, not necessarily surveyor, can take this 
1/2500 mosaic and over the ground collecting names, defined plots 
ground, wells, etc. 

This mosaic requires touching up, some lines emphasized, confusing 
details removed, names the lines caused the joining two 
photographs must made disappear, and much other work might 
added which leaves room for the artist and draughtsman. touched- 
mosaic now reproduced half-tone reduced scale, say 1/5000 
1/10,000. The result gives practically aeroplane photograph, 
slightly touched up, and exactly scale, being controlled trig. points. 

The relative costs air-survey and ground-survey may estimated 
from the following table 


Cost per 


Air Survey Photography. 


(2) Photography: including costs plates, 
printing three contact prints each negative 
(3) Triangulation third fourth order, point per sq. mile oto 


(4) Computation cost small comparison with other items, 
and varying directly with number points fixed. 
(5) Compilation enlarging original negatives 2500, fitting 
same into trig. points, and mosaic these 
controlled enlargements 
Checking points verifying the the 
ing positions well, collecting names, etc., 


Total varies from £15 per sq. mile map 1/2500. 


Survey Ground. 
(All costs this section obtained from Report the Work the 
Survey Department, Ministry Finance, Egypt, 
(7) third fourth order. 


points per sq. mile Cairo Town 


(8) Computation: cost small comparison with 
but more points, both triangulated and traverse, this than 
Air Survey. 

(9) Field work 

Cairo Town 4000, survey with plane-table and 
tacheometer alidade, based third and fourth order 


(c) Qaiuba, 8000, same method ... 


. 
- 
4 


1 
q 


AEROPLANE PHOTOGRAPHY FOR MAPPING 


(/) Dawahi Masr, survey with linen tape, steel 

band, and cross staff based the third and fourth 

order triangulation 7410 
(g) Mogattan Hills, 5000, original 

detail plane-table and tacheometer, based the 


third and fourth order triangulation 

(10) Compilation compiling and drawing 10,000 ... 
(4) Printing 300 copies 


Total varies from £10 £1100 per sq. mile map 


The above table cannot pretend absolute accuracy, but from actual 
experience serves guide. Flying course might charged 
four times the price without argument, but even then the price negligible 
compared old methods. charge 2s. mile, when only petrol, 
insurance, and wear and tear are put costings, reasonable. Motor- 
cars, pre-war, cost 6d. per mile, including wear and tear tyres. 

The main difference cost town surveys, where measurement 
detail and large number trig. points are required, and here air photo 
trig. points should necessary for town than for other large-scale work. 
conventional sign drawing. detailed and cadastral work there 
large saving minor calculations and plotting. Perhaps twenty 
thirty traverses are required ordinarily for square miles, with all their 
bookings, calculations, and These are abolished, surveying 
being done except trig. points every miles and occasional boundaries 
put which not appear. 

for speed, three Italian engineers took two years produce 
1/4000 map Damascus with its winding side streets; aeroplane 
produced picture few hours, rough-scaled mosaic map 
day, and accurately finished map 1/2500 could completed with 
triangulation within month starting, given that reproducing office 
were available with the special cameras. the Baghdad sheet, Captain 
Cole asserts that, given the number trig. points above mentioned, the 
resultant map accurate any map made ordinary methods, 
unless accuracy lost the drawing. ‘The photograph certainly 
accurate one can measure, rather draw, the points the photo- 
graph accurately fit the correctly plotted trig. points. 

This method recommended (provided aeroplanes are sufficiently 
near not make the cost prohibitive) for maps cities and towns, 
cadastral maps for registration deeds, country where detail profuse, 
marshes such the sadd the Sudan, forest, bush, and winding rivers, 
coast-lines, and especially marine survey coral reefs with very clear 
sea: the Red Sea air photographs were most valuable for fixing reefs, 
and Gallipoli for finding banks. The Irrigation Department find the 


method valuable several ways. countries like England, where maps 
already exist accurate scales, and the weather unreliable, air 
photographs may not required. The process more for new countries 
with good weather. Given handy aerodrome, comparatively flat ground, 
good climate and conditions, good organization between the Survey and 
the Air Force, any maps large area scale 1/2500 1/50,000 
can done better and cheaper than the old methods. 

The limiting scales appear between 1/1000 1/100,000. 

larger scale than rarely wanted except for particular and very 
local engineering work, land and house agents’ purposes, but when 
wanted would usually too local and too precise obtained from 
photograph. 
The scale could easily attained accurately, but for towns, 
the overhanging roofs and varying heights houses bring measurable 
errors. This scale Egypt work. Scales larger than 
this are usually waste money, assuming, one should, that maps are 
drawn with plottable error. Engineers use large-scale maps for much 
their work, but must make their own measurements for really small 
detail land house agents must measure their ground when accurate 
measurement wanted—that is, for small areas. 

For small-scale work, say 1/100,000, the stereoscope should 
because large areas will presumably have hills, and these are the important 
features shown. the other hand, small-scale work, other 
scales, the ground has gone over foot, and the main cost making 
the small-scale map for getting over the country: hence the aeroplane 
work may added expense, though colossal help and improvement. 

Below scale, say, 1/40,000 one must use signs, and 
not reproduce the photograph map. the 1/100,000 scale, then, 
the value the photograph possessing great detail lost. For recon- 
naissance work the scale 1/250,000 new country, though aero- 
planes will most useful for exploring, the main cost, which that 
the man going over the ground foot, cannot done away with, and 
the aeroplane will give far better material than absolutely 
This general statement with obvious exceptions. 

Experiments have been made for overcoming the difficulty uneven 
ground, but some definite conclusion remains reached, any 
rate made known. More experiments some central body are essential. 
having two cameras rigidly parallel, fixed either end the wings 
Handley Page, base feet secured, stereoscopic photographs 
can made, and plotted with adaptation the Zeiss Pulfrich Stereo- 
Comparator. Good results for land work this way, 
famous example being the Taurus tunnel survey. Another suggestion 
made have one vertical and two oblique photographs taken simul- 
taneously, the oblique photographs being fixed angle the vertical 
through prisms. 
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show hills and contours, probably some method will found 
combining contours with the photographs, which will show uneven ground 
far better than any method contouring hill shading can do, both 
which methods have disadvantages. 

Whether photograph reproduced map preferable one 
reduced conventional signs will strike different persons differently, 
according they read map more easily than photograph, for what 
purpose they use the map. But many the value much detail 
being preserved and accurately shown will value. Aeroplane 
photographs the Jordan valley and hills show useful detail which 
would have been very valuable the war, detail which contours and 
conventional signs could not show. 

From experiments made Mr. Rowntree the Survey Egypt, 
easier and gives more accurate results reprint half-tone photo- 
graph, emphasizing roads and other important detail, and washing out 
with paint brush all detail not required. found that not only was 
quicker paint out trees, emphasize roads, etc., than draw conven- 
tional signs with drawing-pen, but also retained much more accuracy 
small detail than converting the photograph conventional signs. 

central bureau for exchange views for reference required. 
There must many people working out the same problems various 
parts the world, but unless results are published one journal 
progress will hindered. 

the British ournal Photography, November 1919, useful 
article Captain Burchall, dealing with the ideal camera required, 
how fit this camera, necessity recording each plate the compass 
bearing and altitude automatically, and other technical details. 

Aeroplane Photography for Map-making,’ Captain Hamshaw 
Thomas, M.A., Cambridge, and Captain Richards, 
Egyptian Surveys, Cairo, various technical points are discussed, such 
machines, cameras, pilots and observers, lenses, overlap, height, oblique 
photography, compiling, distortion, form lines. copy this pamphlet 
the R.G.S., where perhaps all communications the subject 
might 

Captain Hamshaw Thomas has also written Notes Aerial Photo- 
graphy relation Survey Work,’ ‘Notes Possibilities Aerial 
Photography India,’ Photography connection with trans-Continental 
Flying and Air Route Maps,’ ‘Methods used Surveys Aerial 
Photography.’ 

The map Baghdad sent herewith [and shown the Map Room, 
R.G.S.] was made 1917 aerophotography Captain Cole, 
the Egyptian Surveys. The photographs were fitted sixteen trig. 
points and some plane-table points means Captain Cole’s special 
enlarging camera, description which has written separate 
report. From the resultant mosaic map conventional signs was 
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made bleaching out the photographs. The time from date taking 
the photographs delivering the map was twenty-seven days, which 
included fixing several plane-table points (fifteen days), collecting 
names, checking streets, etc. Most the trig. work had been done 
previously. 

map Damascus city also sent. the 1/5000 scale, 
accurately fitted trig. points, and reproduced photograph with all 
essentials emphasized and useless detail washed out. This too can 
seen the R.G.S. map room. 

The Geog. May 1919 gives instance where aerophoto- 
graphy led the discovery ancient city. similar result has been 
obtained the Fayum Egypt. 

the Survey Egypt, Captain Richards, Captain Cole, 
Mr. Rowntree, and Mr. Douglas have special knowledge gained 
during the war various technical points connected with the subject, 
and, with the encouragement and assistance the Surveyor-General 
Egypt, have helped greatly the writing this report, which several 
points have been omitted for brevity’s sake. 


NOTES THE LAJA 
Lieut. Annesley Voysey, R.E. 


following notes are compiled from data collected during November 
1919. possible only information applying exclusively 
the has been included, and attempt has been made describe 
Syrian and Arab life general. Such descriptions may readily found 
elsewhere. The accompanying map has been proyisionally compiled from 
the Turkish map (scale recently obtained from Constantinople, 
and from work done the November and December 1919, 
under the direction Lieut.-Col. Newcombe, R.E. Only the 
more important villages and those mentioned the text are shown. The 
spelling the place-names the system adopted the Survey 
Egypt. For the figures giving the approximate population the Laja 
indebted Major Somerset, one time Chief Political Officer 
Der‘a. 
rocks the Laja rise like mountains miniature, 
feet feet above the surrounding country. Many are the travellers’ 
tales told regarding the impassability this region, its sterility, and the 
savage ways the inhabitants. But these difficulties appear considerably 
less closer examination the conditions. 
Though the majority the tracks across the are hardly 
distinguishable, except the practised native eye, from the surrounding 
chaos disintegrated lava, there excellent road through the centre 
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this region (see map) that considerably better than most those 
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grey stones coarse and porous basalt. the east rise the hills 
Jebel likewise covered part with loose rock. Round about the 
villages that lie within these rocky areas the stones have been cleared 
away and stacked great heaps the peasants their efforts 
cultivation, but large tracts uncleared land still remain, and through 
them movement exceedingly difficult. For wheeled transport these 
areas are absolutely impassable. The track mentioned above, how- 
ever, well-made earth road, most probably late Roman workman- 
ship, averaging feet wide, and carried across several the small 
depressions well-built dry stone embankments. With very little 
work this road could made fit for light cars dry weather, though, 
having surface heavy loam, would impassable after rain for 
wheeled traffic every The remains other Roman 
roads, both the and the are mentioned Burckhardt 
and others, but the one described above seems till now have 
escaped notice. 

form this region resembles expanse sand-dunes, having very 
few graded wadis, the depressions being cup-shaped and undrained. 
The few wadis that exist are broad and shallow and easily crossed. 
The lava that entirely covers the country now mostly disintegrated and 
broken into jagged and grotesque-shaped basalt boulders, though 
places smoother patches rock, full the holes caused gas and air 
bubbles, may seen, showing how the lava cooled flowed over the 
inequalities the ground. Deep fissures the earth, sometimes forming 
caves and reservoirs, may also found, and through these the lava was 
most probably ejected. The hills the east are undoubtedly volcanic 
form, but the general formation and situation the suggest that the 
lava welled from below rather than poured down from above. 

Here and there the hollows the stone has been cleared away, and 
crops wheat and barley sown. These cultivated patches are more 
common the west and south-west borders the than elsewhere. 
The soil where thus exposed seen rich red loam—like that 
the the crops produced are healthy and vigorous. 

the north, west, and south-west sides the lie strips 
cleared and cultivated ground, but the east and south are stony 
stretches, making the cliff-like edge the Laja less well defined. 

Water the are the ruins numerous towns 
and villages, consisting well-built stone houses, evidences the 
Roman occupation the country. The population thus indicated 
somewhat larger than the present one, yet the water supply to-day only 
just adequate for their scanty needs. Majdal there stands well- 
preserved and almost complete Roman dwelling, under the paved court- 
yard which large reservoir, which access provided 
aperture the centre the court. This court about yards square, 
and the reservoir said extend under the whole it. probable 
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that every house any considerable size had that period similar 
reservoir, filled during the winter rains, and providing the family and 
their dependants with water for the remainder the year. Nowadays, 
however, these elaborate reservoirs have fallen into disrepair, and the 
only water obtainable that which collects the hollows the ground 
and the open rectangular cisterns found all the villages, 
together with the supply from very few wells and springs (see list 
villages). 

The Rev. Ewing, his book Arab and Druze Home,’ suggests 
that the water supply for the ancient population the was stored 
the numerous caves and hollows amongst the rocks. Whatever means 
were taken preserve the supply, apparent, from the evidences 
the work done the ancients constructing cisterns, that the supply 
was then, now, chiefly dependent upon the rainfall. The statement 
regarding the fountains” made Murray’s Handbook appears 
somewhat exaggerated while Cook (Handbook), who states that the only 
spring the one near certainly underrates the supply. 

similar that the surrounding districts, except 
that during the autumn and winter mists are far more frequent over the 
two out three days thick white mist lies over the rocks, which, 
while not preventing travelling, completely obliterates the landscape. 

the majority the villages the consist 
the ruins Roman-built dwellings, amongst the walls which the 
Bedawin pitch their tents. This Bedawin population consists the 
Sulfit tribe, numbering about 5000 persons, and the Fahsa, about whom 
little present known. Both these tribes are semi-nomadic. Certain 
the villages the eastern and south-eastern edges the have, 
been kept better repair, and these are occupied 
fellahin population (numbering about 10,000 persons). must 
understood that though these good people are fellahin the sense that 
they are not nomadic, they combine with the tilling the soil the purvey- 
ing other people’s property. And some them make very comfort- 
able living it. Nor are they the least ashamed their profession. 
There antagonism between this semi-fellahin and the 
Bedawin, based upon religious differences, but not great antagonism 
that which exists between the and the surrounding country. For, 
owing its nature, the has for many centuries been the refuge 
the outcasts from society. (The word signifies Arabic refuge.”) 
And once having become inhabitant this region, impossible, 
for economic reasons, for man desist from appropriating the fruits 
the labours others. For the land will yield neither sufficient grain nor 
sufficient grazing for the support the present population and their 
flocks; that, apart from reasons connected with the hereditary 
antagonism between nomad and fellahin, and between and Moslem 
and Christian, the people rob their neighbours balance 
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accounts. The villages that surround the therefore—especially 
those having Christian population—suffer continually from raids, 
which sheep and cattle invariably change hands and lives are not 
infrequently lost. 

The wholesome regard which the late Turkish Government had for the 
Laja and its inhabitants evidenced the fact that the comparatively 
recent Turkish map Syria (referred para. the shown 
merely rough outline with few place-names scattered indeterminately 
over the area. Turkish surveyor could trust himself within its borders. 
For similar reason this same map extends only the western border 
Jebel not single detail this mountainous region being definitely 
fixed. 

When wished cross the from ‘Ahra was only 
with great difficulty that local transport was obtained. man would 
volunteer, even for high wages, accompany us, account, were 
told, blood-feud that was then running between themselves and one 
the sub-tribes and all were fearful trusting their animals us. 
Even the gendarmes, who had received orders from their headquarters 
accompany us, were only made come being threatened with the 
personal displeasure certain royal personage. 

But ‘Ahra and Majdal, well Mahajja (ex were 
received and entertained the mukhtars with true Arab hospitality. 
Shortly after the arrival the guests the neighbours would assemble 
round the coffee fire the guest chamber, their presence serving the 
double purpose doing honour the visitors and gratifying their 
curiosity. Nor did the guests’ retiring bed corner the chamber 
cause any slackening interest the part the audience. Indeed, 
rather heightened and every part the proceedings was watched with 
solemn interest and received with polite murmurs approval. 

The meals, which were scale rather more elaborate than that 
the everyday fare, consisted boiled chicken, rice, bread, samn (butter 
liquid form), leban (butter milk), burghal (wheat, boiled water and 
sun-dried), grapes, and dibs (grape sugar the form thick syrup). 
The principal meal was served soon after sunset, while breakfast, very 
slight affair, was provided the guests’ account only, the Arab 
never takes it. The food, most excellently cooked, was served copper 
dishes, tinned the inside, with few spoons and plates provided 
deference the guests’ strange habits. 

The clothes worn all the people are similar those worn 
other parts Syria, though the Bedawin, belonging poor and semi- 
nomadic tribes, are somewhat more disreputable appearance than the 
real nomadic Bedawin. 

Majdal and few the villages Jebel there used 
English schools, which, though general education was given, but little 
English seems have been taught. The Mudir Majdal had himself 
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been educated one these. reported that ten twelve years ago 
they had all been suppressed the Turkish Government. The origin 
these schools could not traced. Reference made one these 
schools Jebel but light thrown upon its origin. 

Porter mentions that, addition the Bedawin tribes the 
Laja consist the Medlej, Dhohery, and Siyaleh. Murray also 
mentions the Medlej, while Burckhardt speaks tribes other than the 
the 

ruins that form the basis every village and 
encampment are those stone-built houses and temples, some belonging 
the pre-Roman period and some erected the Romans during their 
occupation the country. Many the buildings are well preserved, and 
the whole region deserving careful research. For the construction 
the more modern houses dressed and carved stones from amongst the 
ruins have been employed. Many the constructional details the 
ancient buildings are especially interesting, while everywhere are 
found doors and window shutters, cut from the solid stone, all sizes 
from feet height. Much research has been carried out among 
the ancient buildings the and Jebel but little has yet 
been done the where the buildings are similar to, and offer 
perhaps wide range interest as, those already investigated. 
Descriptions the architecture, both domestic and religious, the 
together with copies inscriptions found carved upon the stones, 
are given the Comte Syrie Centrale, Architecture civile 
religieuse (1865-77) and Miss Gertrude Bell, Zhe 
Desert and the Sown 

wheat and barley are grown small quantities, while 
scanty grazing for sheep, goats, and camels can found nearly every- 
where. Numerous wild flowers grow the crannies amongst the rocks. 
few fruit trees (olives, apricots, and pears) grow the neighbourhood 
some the villages the edge the but otherwise this region 
entirely treeless. This lack buiiding timber has doubtless given rise 
the elaborate stone architecture. Stock, consisting sheep, goats, 
cattle, camels (baggage camels only), ponies, donkeys, and mules, are 
owned every village and tribe, while fowls and pigeons may found 
most the villages. pigeons are kept for the excellent manure 
that they provide for the Owing the nature the country 
whole wheeled vehicles are employed, the best means transport 
being the locally bred camels, ponies, mules, and donkeys. For fuel, dried 
cakes dung, and scrub collected with great labour the women, are 
employed, elsewhere. 

Throughout the Laja there are great quantities partridge, quails, 
hares, and rabbits, while other but less useful fauna are foxes, jackals, 
few hyzenas, lizards, snakes, eagles, vultures, and many different species 
small birds. 
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Khabab and where the stone specially suitable 
quality, millstones are manufactured and exported Damascus, Der‘a, 
and those nearer villages fortunate enough have running water. These 
stones, varying from about feet diameter, are chipped from the 
solid rock with chisel and hammer. 

and Majdal are steam-driven flour mills, grain being brought 
from the villages for miles around. The owners these mills are, 
might expected, making fabulous fortunes, Majdal turning over 
profits exceeding 10,000 Turkish pounds yearly. 

Burckhardt mentions the manufacture saltpetre the Laja, and its 
export Damascus and other towns. Nothing definite was heard 
regarding its manufacture to-day. The numerous stunted trees referred 
books have now almost entirely disappeared, the forests the 
slopes Jebel are rapidly doing. 


Place-names the Laja. 
(i.) The following names and populations have been verified 


Approximate Population. 
Mohd. Christian. Druse. Total. 


Hazm ... 55° 55° 

Jedya ... 100 100 

Jurein ... 200 200 

Khabab 900 Good supply for 
600 600 [whole year. 
Khilkhila 500 500 

Lubbein 200 200 

Majadel 100 100 

Majadel 100 100 

Majdal 100 400 500 Spring. ml. south 

Najih 100 100 

Nejran.. 500 500 

Ruteima 600 600 

Sijn 100 800 920 

Sumeid 200 200 

Sar 300 300. Well, small supply. 
Suweimra 100 100 

Umm ... 500 500 


Except where otherwise mentioned, the water supply derived from 
cisterns and 
(ii.) The following place-names are mentioned the Rev. Ewing 
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Journey the Hauran,” Quarterly Statement, 1905) addi- 
tion many List They probably refer the ruined villages that 
now only shelter the Bedawin tribes. Mr. Ewing’s spelling adhered to. 


Ardhimeh Hadur 
‘Asem 

Jafir Kala‘ 
Bart Kasr 
Dajaj *Kasr Jenin 
Dakir (Dhakir Barghashah 

Deir Nfleh Khirbet Rasif 
Dawireh Kiratah 
Eib Kém 
Ekrim 
Jisreh Lahneh 
Khirseh Lubweir 
Wabeir Mrasras 
Rasimeh Umm 
Esh‘frah Wakm 
Zubeir 
Zubireh 
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British Antarctic Expedition, 1910-1913. Meteorology. Vol. Discussion. 
Vol. Simpson, D.Sc., F.R.S. Calcutta: Printed 
Thacker, Spink Co. 1919, Vol. pp. xii. 326. 


SIMPSON obtained leave from the Indian Meteorological Service 
accompany Captain Scott his last expedition, and returning 
after one year the Cape Evans base undertook the discussion the 
meteorological results the expedition, the delay completing the work 
being due the War. The delay would have been still longer but for the 
decision print the volumes India, and ought placed record 
that the typography singularly free from errors. third volume containing 
the statistical data which the discussions and charts are based promised 
later. ‘Fhis break with tradition and soon appears, turning over the 
pages the discussion, that Dr. Simpson slave established ways 
doing things. original his method treating data, and his somewhat 
daring hypotheses are set forth with attractive directness and clearness. One 
might tempted think that satisfied with framing hypothetical 
statement which not contradicted the available data, instead deducing 
theory which demonstrated the observed facts. But must bear 
mind that demonstration were required might necessary wait 
century two for the collection adequate data, whereas Dr. Simpson 
now with connected explanation Antarctic meteorology, which 
though avowedly incomplete, will stimulate future investigations. 

not propose here enter into the more technically meteorological 
aspects the discussion, nor weigh the probability that the explanations 
offered are sufficient and permanent. wish rather attention the 
new light thrown the physical geography the Antarctic region with 
reference earlier views. 


Villages marked thus have good water. 
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Dr. Simpson proves quite clearly that the anomalies which puzzled the 
eminent meteorologists who discussed the results Captain Scott’s first expe- 
dition the arise from the very unrepresentative nature the 
expedition’s base McMurdo Sound. Ross Island diverts the normal flow 
the wind over the surface the Barrier parallel the face the great 
Victoria Land escarpment, and gives rise the extraordinary difference 
the direction the prevailing wind points the Barrier quite short 
distances from the main base. less remarkable were the changes 
temperature brought about the proximity the open sea, the snow-covered 
Barrier, and the lofty plateau beyond the mountains the west. 

When Maury prepared the last edition his fascinating Physical Geo- 
graphy and Meteorology the Sea’ 1860'he expressed the opinion his 
time that the air temperature the Antarctic area was much higher than that 
the Arctic, while insisted that great low-pressure area surrounded the 
south pole, causing general indraught wind from lower latitudes. Never- 
theless the tables wind-frequency which published from equatorial and 
polar directions showed that the highest southern latitudes (up 60° S.) 
there was marked predominance polar winds. All the old navigators had 
fought against south-easterly winds when south 65° S., and should have 
been obvious any one who weighed the facts that such winds proved the 
existence high-pressure area within the Antarctic circle. Neumayer, 
long ago 1872 (and probably earlier date) maintained from evidence 
that the Brave West Winds did not extend south 61° yet careful 
student Hann resisted the conception Antarctic anticyclone 
1900 except very shallow inversion the surface chilled continent 
the assumed vast Antarctic cyclone. His views, acknowledged 
letter Dr. Scott, published the Manual 1901, were some- 
what confused. Dr. Simpson gives the credit for the first clear announcement 
Antarctic anticyclone Fricker 1893; but Fricker large extent 
went over the same ground Neumayer and with like result, strengthened 
twenty years fresh data drifting ice. Dr. Simpson had the advantage 
the data the earlier Antarctic expeditions the twentieth century, that 
his generalizations have basis fact far more substantial than any earlier 
writer could command. 

first shows that the low temperatures the Barrier and the Plateau 
are due the intensity radiation during the long polar night, and 
ingenious argument shows how extremely rapid changes mean temperature 
must produced passing from the open the frozen sea and from the 
frozen sea the surface the Barrier. close relation shown between air 
temperature and pressure and Dr. Simpson accepts with approval the theory 
the glacial anti-cyclone put forward Prof. Hobbs, Ann Arbor, 
though, doubt oversight, without attaching sufficient weight Prof. 
Hobbs’s fundamental contention that anticyclonic circulation only set 
completely when the cold surface has dome-shaped contour. Roughly 
speaking, the theory that the air chilled radiation and contact with the 
cold surface the ice snow-covered land flows down the slopes outwards 
with accelerating velocity, giving rise great area high atmospheric 
pressure rapidly falling towards the sea. The outflowing air must course 
have its place taken cyclonic movement drawing air from the lower 
latitudes higher level but view the whole land surface what- 
ever its altitude under anticyclonic influence, and ascribes the precipitation 
the ice-needles the cirrus cloud, Prof, Meinardus, discussing the 
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results the Gauss Expedition, shows general anticyclonic circulation 
centred the Pole for sea-level but from his study the winds and cloud 
movement shows for 4000 metres single large cyclonic distribution 
pressure centred about 75° S., 10° Dr. Simpson arrives surface 
isobaric map essentially similar that Meinardus, the lowest pressure being 
placed, Neumayer put long ago, about 60° and the rise pressure 
occurring fairly uniformly towards the Pole. But preparing his isobaric map 
for altitude 3000 metres following Hobbs, finds that the 
great Plateau (which takes extending from the Victoria Land Mountains 
through easterly longitudes) produces anticyclonic conditions, while over the 
other half Antarctica (from the great Barrier King Edward Land through 
westerly longitudes) deduces cyclonic distribution. point which seems 
escape him that sea-level under this cyclonic distribution Hobbs’s 
theory would not require the existence anticyclonic conditions, the 
Barrier and sea-ice have approximately level surface without fall enough 
start the flow chilled air gravity. Into this matter, however, this 
not the place enter. 

Dr. Simpson’s most interesting discovery that the bad weather round 
the. margin the Antarctic region not due cyclones centred the 
annular trough minimum pressure, but series surges pressure waves 
travelling outwards from the centre the Antarctic continent. These pressure 
waves account very interesting way for some the most puzzling pheno- 
mena blizzards, and setting forced ascent the greatly chilled surface 
air they lead the condensation cloud and the formation snow levels 
where without this agency precipitation would possible. 

special chapter devoted the barometric determinations the height 
the Barrier and the Plateau. Dr. Simpson finds that the mean altitude 
the surface the Barrier from lat. along the meridian 160° 
the foot the Beardmore Glacier metres 170 feet above sea-level. 
points out that Mohn deduced mean height metres (196 feet) from 
Framheim the mountains along the meridian 163° Dr. Simpson deals 
detail with the barometer readings the South Pole journeys, working out 
the differences between consecutive stations the outward and homeward 
journeys the main and supporting expeditions, and arrives 9862 feet 
the greatest height the Plateau, S., whence there was fall level 
the pole, the altitude which above sea-level 9072 feet. Scott had 
provisionally calculated the height 88}° 10,500 feet, and that the 
pole 9500 feet. The late Prof. Mohn, working from the barometric obser- 
vations Amundsen’s march, gave the height the Plateau the pole 
only 8051 feet. The discrepancy could not passed over, and Dr. Simpson 
goes very fully into the matter. shows that Mohn had made allowance 
for the normal increase pressure between Framheim and the pole, which 
would account for nearly 500 feet difference but goes further and works 
out two completely new determinations comparing Amundsen’s readings 
the pole with Meares’s the Barrier the which gave 9340 
feet, and then comparing Scott’s readings the pole with Amundsen’s the 
Barrier the same day, which gave feet. The mean the three 
determinations, 9172 feet, 2796 metres, may safely taken the closest 
approximation the height the Plateau the South Pole. 

Meinardus, discussing the meteorology the Gauss expedition, hit upon 
ingenious method deducing the mean height the Antarctic continent, 
which calculated 1350 metres. Simpson shows how, making 
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assumptions which are least reasonable those Prof. Meinardus, the 
mean height would come out only 852 metres, and all the data employed 
are very uncertain hardly seems safe rely the method the present 
state knowledge. 

The whole this volume deserves the careful attention the student 
physical geography, and congratulate Dr. Simpson the interest and 
originality his work. HuGH ROBERT MILL. 


HANDBOOKS THE HISTORICAL SECTION, 
FOREIGN OFFICE: CENTRAL EUROPE: REVIEW 


Handbooks prepared under the Direction the Historical Section the 

Nos. 25. Holland, pp. 82, 26. Belgium, pp. 220, 27. 

Luxemburg and Limburg, pp. 50, 1s. 6d. Question the Scheldt, 
22, 29. Neutrality Belgium, pp. 22, 6d. 30. Alsace- 
Lorraine, pp. 116, 25. 31. Lorraine and Saar minefields, pp. 30, Is. 
35. Schleswig-Holstein, pp. 108, 37. Bavarian Palatinate, 
36, 1s. 38. Rhenish Prussia, pp. 84, 25. 39. East and West 
Prussia, pp. 66, 40. Upper Silesia, pp. 42, Is. 41. The 
Kiel Canal and Heligoland, pp. 34, 1s. 42. German Colonization, 
142, 43. Poland, pp. 30, 44. Russian Poland, pp. 144, 
25. net. 45. Prussian Poland, pp. 58, Austrian Poland, 
pp. 78, 47. Finland, pp. 130, 2s. 6d. 48. The Aland Islands, 
pp. 38, 1s. Courland, Livonia, and Esthonia, pp. 86, 
The Ukraine, pp. 110, 2s. 53. The Don and Volga Basins, pp. 108, 
2s. net. 


OMINALLY historical, these little volumes have great geographical 
interest and value, the geographical matter some them being even 
more important than the historical, especially with regard the internal units 
Germany and Russia, For instance, Nos. 37, 38, and are almost entirely 
geographical, the chapter the economic conditions the Bavarian Palatinate 
(37) being particularly good. (East and West Prussia) special attention 
paid the strategical basis the frontiers, the deliberate falsification 
the census, and the distribution population. The latter bears relation 
race speech, but only fertility (p. 17), and this gives significance the 
comparative smallness the Danzig population, though the area the most 
fertile the whole region. Similar falsification the census for Silesia 
noticed No. 40, again confirming suspicions voiced ten twelve years ago 
this country. [The evidence summarized Bernhard’s memorandum 
Die der Statistik der published Weber 
Berlin early 1914.] (German Colonization) devotes two chapters 
(1) early German movements Europe and migration from Europe, and (2) 
early Colonial schemes—in opposition Bismarck. The rest the volume 
mainly concerned, course, with Iddesleigh’s subservience 
Germany, the Herero massacres, and the crass brutalities Peters and 
Schréder being treated with special clarity and restraint. 
the volumes there admirable summary the economic 
geography Finland (47), and equally admirable summary the Aland pro- 
blem all its aspects—historic, ethnic, economic, strategic (48). The unity 
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Finland traced its internal features and conditions well its 
external relations, squeezed between Sweden and Russia. The growing 
prosperity the Finns recent years had, been leading greater intimacy— 
and more friendliness—between them and the Swedes, who are urban and rich, 
and this was being accelerated the growth factories and the consequent 
influx Finn labour into the towns (47, 7). The Finns and Russians, the 
contrary, had been drifting further apart because the impossibility 
autocracy ruling constitutionally, Alexander’s Decree February 1816 
being carried out. This impossibility appears the Finns deliberate 
breach solemn promise. 

Their neighbours the Baltic Provinces were very disturbed condition 
1914 for practically the same fundamental reason, and the situation was 
again complicated the mutual antagonisms three parties—the Russifying 
authorities, the Lett and Esthonian proletariat, and the Prussian exploiters 
(50, 78) but race-hatred here essentially hatred the German” (p. 11). 
Libau, Windau, Riga, and Reval, the new republics hold “the real window 
Russia towards Western Europe,” and the loss these ports will greatly 
hamper the commercial development Russia (p. 1). the past the key 
the commercial prosperity the whole area has been the Dvina, but now the 
railways practically all the trade except timber Esthonia 1911 had 
paved roads all” (p. 31). This may explain why is, except for the 
textiles Narva, relatively far behind the others, especially Kurland but, like 
the others, contains high proportion fine-woolled sheep (p. 50). The 
transport sections this volume are exceedingly good. 

The greatest contrast these relatively advanced Baltic areas the 
south-east, which treated No. (the Don and Volga basins), where there 
very good comparison the climatic conditions Central and Southern 
Russia. the cereal rye very evenly, and wheat (except the 
Don Cossack and Samara territories) very unevenly distributed—no foreign 
exploitation exists (p. 93) and, except for little foreign capital the Don 
mining area, there none industries either. 

Whatever the course be, Lithuania (44) will gravely 
hampered its immediate and economic. For instance, the 
Kovno province, though most favoured naturally, ¢.g. fertility, the one 
hand nearer Prussia, and was left devoid communications, while great 
strategic railway ran through Vilna and Grovno (pp. 108, 121). There is, how- 
ever, great possibility agricultural development, though the birth-rate 
curiously low (pp. 26, The Jews have tighter grip the economic 
life the country than even Poland,—and they block the commercial expan- 
sion the other races” (p. 63) but the Black Sea-Baltic ship-canal must pass 
through Lithuania. the Kholm question the volume confirms the Polish 
contentions, Poles and Ruthenes the district having been friendly enough 
have even developed dialect their own (p. 

Volume contains careful analysis the exact connotation the word 
and the relations the Borderland” Great Russia, 
Poland, Rumania, and the Jews (pp. 56, 57) and shows the importance 
the rise Ruthene literature Galicia. Russia” proper 
only one the three divisions (p. 2), but Little Russians form about per 
cent. the total population (p. 11) the feeling nationality dates back 
the rising 1648 (p. 53). the same time the so-called Ukraina territory 
—from San formed political unit, either independently 
under the sway any empire. well-defined geographical unit, with most 
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favourable economic conditions, but the people not form homogeneous 
nation one linguistic, social, and cultural type” (p. mineral wealth 
is, course, great, especially coal, iron, and but “the harvest the 
Almighty” (p. 100), and the Ruthene essentially peasant-farmer. 

The volumes Poland are based the definite assertion that most 
important all the Baltic rivers runs whole its total length 
620 miles through territory where more than per cent. the inhabitants 
both banks are (44, Unfortunately, Lithuania and White Russia are 
bound with Russian Poland No. 44, although the Poland” alone would 
have made volume much larger than that Prussian Poland (45) and very 
nearly large that Austrian Poland (46). While the Russian tyranny 
was economic, the Prussian was political; and the Austrian, 
course, was relatively mild. Austria did not even, often asserted, create 
the antagonism between the Poles and the Ruthenes between the Ruthenes 
and the Russians, though she did exploit unscrupulously (46, 27). Prussia, 
typically, was the great mischief-maker, Ruthenian peasants returning from 
their harvest labours Prussia laden with inflammatory literature the most 
poisonous and lying character (p. 31). The tyranny Prussian Poland was 
exercised specially relation land and education (45, 29), aided both 
cases the typical falsification statistics (p. that Russian Poland, 
especially after 1894, was dictated the desire prevent Lodz from being able 
compete with Moscow. Even Lodz has increased population the 
most extraordinary way (p. owing its textile industry between and 
1910 the factories the province increased per cent. and the output 
per cent. 

The volumes Alsace-Lorraine (30 and 31) and Schleswig-Holstein (35 
and 41—the latter concerned with the Kiel Canal and Heligoland, which was 
administered part Schleswig-Holstein) are scrupulously impartial, and 
give wide surveys all aspects the problems—genealogy, historic and feudal 
rights, treaties, etc. There useful reminder (41, 31) that Caprivi, who 
was Chancellor when Heligoland was eventually ceded Germany, was the 
Admiralty when Bismarck began his efforts gain possession 1884. 
No. emphasis rightly laid the fact that the Sarre coal not suitable 
for supplying coke Lorraine, which will have continue more less 
dependent Westphalia for its coke. No. there equally judicious 
emphasis the fundamental attitude the Alsatians “In 1871 they resented 
being torn from France they resented being annexed Germany but, above 
all, they resented being treated like chattels, their opinions counted for 
nothing” (p. 50) The apparent hopelessness the policy reunion with 
France led, after 1890, strong political campaign favour autonomy 
within the German Empire ;—autonomy has long been the political watchword 
(p. 54). Has France learnt the lesson 

some ways the Belgo-Dutch volumes are the most important the whole 
set, and contain number sober and most significant conclusions: Holland 
would have suffered the fate Belgium Spain had not been obsessed with 
the Armada (25, 10); when Holland—thanks Marlborough—conquered 
the lands south the Scheldt, they were left her only 
strengthen the Allies’ position against France (p. 27) the Treaty Paris con- 
firmed this “with thought whatever the interests and wishes the 
Belgian people” (p. 43) the VIII. Articles equality the Allies—on the 
insistence Prussia—added the ill-omined words “en vertu leur droit 
conquéte Belgique” and the revision the XVIII. Articles favour 
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Holland was only secured from war-weary Europe treacherous attack 
Belgium after the Conference had forbidden any resumption hostilities, and 
the cowardly failure the Powers prevent the Dutch from profiting their 
treachery (25, 52). 

No. analyses the geographical bases the Belgian frontiers—strategic 
the south and linguistic the east, but Prussia contrived get the line 
improperly drawn, and William traded” his brother-in-law, the Prussian 
king, number strips Luxemburg (always Walloon both speech and 
sentiment, cf. No, 27), Liége, and Limburg. the north the Dutch held the 
Generality lands conquests, with rights and representation. Their 
object was the purely selfish one preventing the Belgian Netherlands from 
reviving their ancient commercial and industrial prosperity (26, 25). This 
Nassau policy could plausibly defended safeguarding the home-waters 
the vital province Zeeland (28, 3), but the beginning the seven- 
teenth century the closing the Scheldt the interests Dutch Trade 
became fixed aim Dutch policy” (p. 2). Later, course, Belgium became 
Colonial Power for whom naval base necessity, but under present 
conditions Antwerp”—the only possible not become naval 
base (p. 12). 

The racial mixture Belgium great that language only practical 
importance The mass the Flemings know French, but few 
Walloons know Flemish; where French predominates, its predominance 
overwhelming, and where does not, still penetrates (26, 9). Flaming- 
antisme, its good aspect, based the fact that the Walloons have lost 
their own speech, that Flemish remains the speech but 
French has been the chief speech for centuries, and incomparably superior 
for all international purposes. far there quarrel, has been forced 
upon the Walloons” (p. 195)—mainly the antagonism ,of the Flemish 
Catholics France the exclusion French from 
Flemish schools, courts, shops, etc., simply and foolishly raising Chinese 
Wall between two parts, equal area and population, the same little 
kingdom. 

Much attention paid, especially No. 29, Neutrality. German lawyers 
have defended the violation Belgium the ground that Belgium neutrality 
different from Swiss origin and character—in character because the 1831 
Treaty does not actually contain the words territory,” and 
origin because was imposed, not demanded the people themselves. But 
the object the Powers both cases was specifically the same—to guarantee 
neutrality protection against France, and Talleyrand’s definite assertion was 
“the recognized neutrality Belgium puts the country the same position 
Switzerland.” neither case was there any convention between the neutralized 
country and the guaranteeing Powers. 

the economic sections No. there useful summary the advan- 
tages and disadvantages the Campine coalfield (p. 125), and interesting 
account the density population, with special emphasis German methods 
economic penetration (p. 158). The difficulty and consequent cost work- 
ing the Belgian coal are great that the margin between the cost production 
and the selling price the lowest the per ton! The density 
population due immigration, which there very little (German 
element only 0°77), nor the birth-rate, which the lowest Europe except 


the French, but simply the entire absence emigration. 
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(The Blue Guides.) Edited Findlay Muirhead. Pp. 598, 
Maps and Plans. London: Macmillan Hachette. 1920. 16s. 


For its arrangement, matter, manner presentation, maps and plans, and 
the small details valuable the tourist, this guide deserves high praise. 
Having tested for districts with which are more particularly acquainted, 
are struck with the able and lucid way which much accurate detailed 
information compressed into small space. The maps and plans are very 
clearly and well printed. interesting feature the Guide the Introductory 
Essay Prof. Baldwin Brown the Study English Monuments, written 
such attractive manner that can hardly fail interest the tourist, 
whether from home abroad, the antiquities and architecture the country. 
Prof. Brown’s remarks ecclesiastical architecture form suitable introduction 
the descriptions and plans the many cathedrals and abbeys 
which are embodied the book. The Guide indeed multum parvo, 
and with its aid the tourist ought able find his way about any part 
England without difficulty. will disparagement say compares 
favourably with Baedeker. Its greater bulkiness, however, makes less 
convenient handle and less commodious for the pocket. Considering the 
prices which the most modest illustrated works are now published, the cost 
this Guide decidedly moderate. 


The Lake District. North Wales. The Thames Valley.— (Burrow’s Guides.) 
Burrow Co., Cheltenham and each. 


These are three small inexpensive guide-books series published 
Burrow, Ltd. They are illustrated with maps, photographs, and pretty 
little black and white engravings the text. feature the two first men- 
tioned the description Mountain Passes, Walks, and Rock Climbs 
Mrs. Dora Benson, containing useful directions which the explorer can find 
his way. The concludes with biographical notes and portraits 
Lakeland celebrities. ‘The Thames Valley’ the course the river 
described from its source Putney, with notes the places its bank, 
special notice being taken Oxford. Means travel the river and notes 
for anglers are added. 


Geography Blanchard and Millicent Todd. Chicago 
and New York: Rand McNally 


THIS book simple descriptive introduction the geography France 
presented the volumes studies special areas produced the French 
school regional geographers the standard volume this type probably 
‘Le Flandre’ Prof. Blanchard. the interesting book under review 
France regarded country basins and massifs and treated under 
eleven regions, the Paris basin receiving the most detailed attention. Almost 
third the book reviews the economic geography the country whole. 
The spirit the book differs greatly from that our own texts that 
should used supplementary reader either generally the school 
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ASIA 


preface Sir Denison Ross claims for Dr. McGovern familiarity 
with Japanese modes thought which been gained few Englishmen—a 
claim which lends weight Dr. McGovern’s main thesis, that modern Japan 
has been and being organized small group bureaucrats whose aim 
and methods possess striking similarity with those with which the Prussian 
has made painfully The parallels are important: patriotism 
based upon complete and sometimes non-logical veneration the Emperor 
military success comparable with that Prussia before 1875 feeling con- 
straint within the existing boundaries and demand for place the 
sun efficient internal and external administration the country’s affairs 
paternal and, finally, China the counterpart Eastern and Central 
Europe lying ripe for exploitation. Dr. McGovern’s chapter headings 
Part The Administrative System, Aspects Modern Japan, Militaristic 
Nationalism, Efficient Bureaucracy, Imperial Socialism, tell their own story. 
Japan man’s career depends almost entirely upon his successes, failures, 
school the bureaucracy leads, and drags the people after it, has absolute 
political control, has free hand commercially, and successful. The results 
this centralized efficiency are becoming daily more manifest all depart- 
ments industrial life. 

For the geographer this book illustration somewhat rare condition, 
man transcending the limitations his material environment. 


AFRICA 


Cotton British West Penzer. London: Federation 
British Industries. 1920. sewed, 25. 6d. net. 


Mr. Penzer has given concentrated but valuable summary the 
factors which control the efforts the British Cotton Growing Association, 
efforts which have led success Nigeria but comparative failure else- 
where. Not the least valuable portion the memorandum the bibliography, 
with about 300 entries, books, etc., dealing with cotton 
between 1881 and 1920. 


Armbruster, III. Vocabulary with Phrases. 
Cambridge University Press. 1920. 

For one the Powers most interested Abyssinia, Great Britain had, 
until Mr. Armbruster began publish his books the language, played 
insignificant part the scientific and linguistic studies that country. 
Isenberg’s Dictionary the Amharic Language’ (London, 1841) in- 
ferior those Guidi and D’Abbadie that the English student was obliged 
prosecute his studies through the medium the Italian French tongue. 
Mr. vocabulary,* which does not suffer comparison with 
that Guidi, and far superior any other similar work, now relieves him 
that necessity, and removes from Great Britain the stigma philological apathy 
with regard Abyssinia, most valuable work, and bears the impress 
wide erudition, meticulous accuracy, and painstaking research. The 
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author preface deals with the difficulties which confronted him the 
arrangement his work, and though few details the scheme adopted may 
not seem the beginner the most simple, every case based upon 
etymological grounds which cannot controverted. The book has, the 
author explains, outgrown the dimensions originally assigned it, 
perhaps better adapted the bookshelf the professor than the necessarily 
limited library the traveller, especially when one considers that the volume 
under review deals with only about one-quarter the alphabet. The beginner 
apt appalled the apparently complicated system phonetic spelling, but 
attempts for himself devise more simple one, will realize the 
difficulty the task, while the few unambitious handbooks the language 
which have been produced, their absolute failure indicate correct pro- 
nunciation, show that attempts undue simplification only produce confusion. 
Again, the beginner, for whom Mr. Armbuster’s series designed, will soon 
realize that the profusion derivative forms, which may first seem confusing, 
could not dispensed with without assuming him have far wider know- 
ledge the formation the language than likely possess. pro- 
bable that the expansion British enterprise Abyssinia will increase the 
demand for books this nature, whose production will then cease 
unremunerative. that event, hoped that the author may see his 
way producing another edition this valuable work which the omission 
some his copious etymological notes, and reduction the size the type 
and thickness the paper used, may bring the book more within the scope 
traveller’s library. Mr. Ambruster himself less traveller than 
scholar, but when confronted with the alternatives producing comprehen- 
sive lexicon abridged and readily portable vocabulary, undoubtedly 
chose wisely. His achievement all the more remarkable when remem- 
bered that, concurrently with the production his lexicon, has been engaged 
official duties exacting nature. 


Nile and Sir Wallis Budge. London: 
Murray Co. 1920. met. 


This very interesting book, and were not published bulky and 
expensive form would doubt appeal large circle readers. 
account the Keeper the Egyptian and Assyrian Antiquities the British 
Museum his numerous missions Egypt and Mesopotamia, search 
antiquities for the National Collections. His travels took him many 
interesting places, and brought him contact with many distinguished, 
learned, curious, and amusing people. His tact, patience, and courage 
carrying out the work which was sent are beyond praise. writes 
clear and unadorned style, and his references his finds rare manuscripts 
and invaluable antiquities can understood any intelligent person. 

prefaces the account his travels with few personalia, explaining how 
came devote himself the studies and work which has played 
distinguished part. was fortunate enough come early under the 
influence that great scholar and antiquarian, Dr. Birch, whom gives 
graphic and interesting account. Through Birch was brought contact 
with many distinguished orientalists—as George Smith, Rawlinson, and 
Layard. says much about Prof. Wright, who aided and encouraged him 
the study oriental languages. There entertaining description the 
learned professor, and, should not omitted, his parrot 
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The author’s first mission was Egypt long ago 1886-87, and has 
visited that country more than dozen times since, down 1913. The fine 
collections now exhibited the Egyptian galleries the British Museum bear 
eloquent testimony the success his undertakings. Among the innumerable 
antiquities brought back from Egypt him may mentioned particularly 
fine and complete codex the Book the Dead, found with the seal unbroken, 
the Tell-el Tablets, complete Neolithic Burial, and three rolls 
papyrus the back which was copy Aristotle’s Part 
the last was wanting. the author recovered quite romance, and 
remarkable tribute his insight, persistence, and judgment. 

The second, third, and fourth missions were Mesopotamia. There are 
descriptions Baghdad, Mosul, Damascus, the sites Nineveh, Babylon, 
and innumerable other places. The most exciting and many ways the most 
interesting his travels this part the world are the journeys raft down 
the Tigris from Mosul Baghdad, and across the Syrian desert with the camel 
postman Muhammad from Damascus Mosul. 

Some excavations were made the site Nineveh, and 
Dér, but the author’s chief work was secure valuable antiquities for the 
British Museum. carrying out this purpose both Egypt and Mesopotamia 
was continually brought contact with class people who figure largely 
his book. These are the dealers antiquities. The accounts given the 
methods, cunning, character, and morality this fraternity are perpetual 
source amusement. the representative the British Museum they for 
once evidently found their match. How they were constantly outwitted, and 
the obstruction officials overcome, affords striking contradiction the 
common belief that the antiquarian and the man devoted the study 
abstruse subjects cannot also acute man the world. 

The reader will find this work much interesting information, instruction, 
and entertainment, and hoped will widely read, for cannot 
fail arouse interest the study antiquity, and our great national 
collections devoted its illustration. 


AMERICA 


Outline the Geography the West Blackman. Oxford 
Blackwell. 1919. 35. 
This little book contains valuable “gazetteer” information supplemented 
useful black and white maps. should very useful teachers 
geography. 


Wild Life Canada.— Captain Angus Buchanan, M.C., author ‘Three 
Years War East London: John Murray. 1920. 
numerous Illustrations the Author. Price 15s. net. 


The author undertook excursion into Northern Saskatchewan 1914 for 
the purpose making ornithological collections, and his specimens were 
handed over the museum Regina and Mr. Fleming, who states that 
the first collection made far northern Saskatchewan. Captain Buchanan 
left the railway the Big River terminus, and travelled canoe along the 
Beaver river, the Great Churchill river with its numerous lakes, and Rein- 
deer river and lake Fort Brochet. Here the caribou come down late 
autumn from the Barren Grounds, and Captain Buchanan was able observe 
their habits. also made excursions along the Cochrane River and the 
edge the Barren Grounds, where would have liked spend the following 
summer, but hearing that war had broken out, hastened home, returning 
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the Saskatchewan river the Lake the Woods and Beaver Lake. 
gives list animals and birds collected and observed, with the places 
where they were found. The publication the book has been delayed the 
war. 


MATHEMATICAL AND PHYSICAL GEOGRAPHY 
Airplane Photography.— Philadelphia and London: 

Lippincott Comp. 1920. 18s. 

This book description the technique aeroplane photography. The 
greater part devoted descriptions the apparatus used and the 
procedure taking the photograph and its reproduction. Two chapters only 
out thirty-three are devoted mapmaking, and these one confined 
the assemblage photos into what are known good mosaic 
course bears close analogy map provided the photos comprised 
are free from any considerable scale error distortion. The author discusses 
the nature and amount possible distortion far caused the 
manner which the photograph taken, and refers the necessity 
correcting for it. says little, however, how this troublesome operation 
can effected. 

From the point view the cartographer, the interest the book centres 
mainly those chapters which deal with photographic lenses, shutters, and 
the methods carrying the camera the aeroplane, and their bearing this 
question. short chapter is, however, devoted the interpretation aerial 
photographs, and chapter each oblique and stereoscopic photographs. 

Apart from errors due inequalities the ground photographed, dis- 
tortions aerial photograph taken vertically may caused optical 
qualities the lens itself, movement the aeroplane while the exposure 
made, tilt the camera due volting, banking, etc., the ’plane. The 
optical qualities lenses, permissible aperture, focal lengths, and power 
definition are all touched on, and the special requirements and difficulties 
photographic work described. The effect shutter speed and the limiting 
times exposure are explained, whjJe three chapters are given the question 
camera mounting and suspension. The author points out the defects 
suspension and discusses the question automatic stabilizers.” 

The difficulties surmounted are due two causes first the vibration 
the aeroplane, and secondly the effects acceleration, deceleration, and 
centrifugal force. The author points out that relation centre gravity 
centre support” system pendular suspension direct con- 
tradiction the requirements for eliminating vibration either one the other 
must sacrificed else compromise made which neither delicate response 
inclination the plane nor fully satisfactory freedom from vibration 
attained. adds, true that mapping photography done from plane 
flying level possible, and that except under bad air conditions holds its 
course with very little turning handled skilled pilot. Nevertheless, 
surprisingly small deviation from straight flying causes quite serious variations 
from the control then discussed, but this the 
experimental stage only the elements the problem and the possible modes 
solution are set forth. 

The book concludes with short but interesting chapter the immediate 
practical value aeroplane photography for mapping work various kinds. 
the author’s view these The insertion new detail old maps 
(4) Pictorial mosaic maps for use the air; Reconnnaissance surveys 
with without “control” points fixed the City maps 
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(e) Coast, river, and harbour maps, particularly places where rapid changes 
occur the navigable channels Archzological maps and surveys. 

the ultimate value aerial photographs for precision surveys the 
author non-committal, and this respect perhaps unduly pessimistic. 
After the experience gained the war, there can little doubt that flat 
country least aeroplane photography controlled small amount 
“ground” work already compares very favourably with other means detail 
survey. 

The book clearly written and illustrated numerous photographs, 


The Geography Hardy, D.Sc. Oxford: Clarendon Press. 
1920. 75. Pp. xii. 327. 115 figures text. 


Dr. Marcel Hardy’s volume described the preface being the more 
advanced book” promised the late Prof. Herbertson’s preface the author’s 
Plant Geography’ published 1913. The title somewhat 
misleading: the book essentially geographical description vegetation 
and not plants such indeed, the actual species plants are treated with 
rather marked disrespect—if the expression may permitted—throughout the 
work. Exact scientific names are very rarely employed, and sometimes 
difficult sure what plants are intended from the popular names that 
appear their place. The compiler the index has tried supply the 
deficiency adding the scientific names the genera and species presumably 
referred the author, but not always with success. Thus sycamore, Acer 
appears the index under Africa. The reference 
deciduous tree standing alone the open (Sudanese savanna), 
Presumably Ficus sycomorus meant. The (deciduous) oak” the 
Tell, mentioned 200, certainly not Quercus American 
tree, but probably The “dwarf the same page 
doubt coccifera, not humilis the index says and “Spanish broom” 
Spartium junceum, not Genista hispanica. The temptation translate literally 
the names into Latin has these cases, apparently, been irresistible. Another 
negative feature which must considered grave defect “advanced work 
the entire absence what historians call documentation the reader has 
accept the immense amount information provided the author’s authority, 
none all. This most undesirable book which actually covers 
the ground descriptive vegetational geography, though amazingly short 
space, more completely than any existing work. The two defects mentioned 
rob Dr. Hardy’s effort much its value book reference whilst its 
merits educational work are much impaired the extreme condensation. 

When these fundamental criticisms have been made must said that, 
judged the portions the reviewer able test from first-hand knowledge, 
the information reaches high degree accuracy, and the treatment 
generally judicious. The sketch-maps are clear and good, though the mis- 
leading definiteness, inseparable from representing climatic types vegetation 
such way, might have been somewhat mitigated introducing dotted 
lines and notes interrogation some the less-known regions the Earth, 
such, for example, parts the interior South America. The vegetation 
map North America has several unsatisfactory features, though 
not underrate the difficulty constructing satisfactory map the sub- 
continent. “Warm” not good adjective for forest shown 
reaching the coast Massachusetts the north-east and into Minnesota 
the “park steppe” unsuitable name for the American prairie 
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prairie-forest transition. The photographic illustrations vegetation are 
the whole remarkably good, considering that they are evidently coHected from 
great variety sources the best which the producers the book could 
lay hands, should not have been impossible, however, better this 
respect. 

point here and there may singled out for criticism. The development 
thorns not characteristic Mediterranean shrubs (p. 280), nor Cali- 
fornian chaparral (p. and even leaf prickles, though found certain 
abundant species, are not all general. misleading include black 
pines,” “firs,” and among the “most common trees the 
Mediterranean they belong altitudinal zone above that the true 
Mediterranean vegetation. The author’s account the factors determining 
the polar limits forest probably lays too exclusive stress wind, and does 
not sufficiently consider other factors. His treatment the rather difficult 
question the factors determining savanna, dry steppe, and thorn scrub 
respectively not very successful. His statement (p. 298) that doubtful 
whether there remains any genuine vestige” England “the vast forests 
which once covered the land,” “the existing woods have all been planted,” 
somewhat misleading. Though large proportion the existing have 
undoubtedly been planted, the majority “the existing woods” (apart from 
plantations exotic conifers) occupy the sites, are the lineal descendants of, 
and contain the whole the same species trees and other plants the 
original forests. 

But broadly, Dr. Hardy’s book undoubtedly represents astonishingly 
wide and accurate knowledge. can only regret that its value greatly 
lessened the omission authorities and scientific names. 


GENERAL. 


Co. 1919. 75. 6d. 


This little book 250 pages large type covers very wide field, for 
treats the Origin and Antiquity Man, the Culture, Manners, Customs, and 
Religion Prehistoric Man, the Beginnings Civilization, and the Distribution 
Races. Consequently rather sketchy and wanting explanatory detail. 
From the point view the general reader, for whom, among others, the 
author avowedly writes, this disadvantage. will difficult, for instance, 
for any one unacquainted with the subject follow with much appreciation the 
account the remains primeval man described. Another disadvantage 
the general reader the absence illustrations. Except for speculative 
genealogical tree after Keith, there not single illustration assist him 
understanding the many bones, antiquities, and works art referred to. The 
very rapid sketch the distribution Races Man raises many doubtful 
issues, and there map help their elucidation. The inclusion 
much debatable and speculative matter elementary treatise this kind 
is, say the least, questionable. Mr. James writes easy style which 
should make his book attractive those who already possess some knowledge 


The Sea Jenkins, Ph.D. London: Constable 
Co. 1920. Chart and Illustrations. net. 


Dr. Jenkins, who has had over fifteen years’ experience the service the 
Lancashire and Western Fishery Committee, has tried this book give such 
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information with regard the fisheries and fishery administration and 
research may enable the reader understand the many and diverse 
problems studied and the methods that may lead their solution 
has carried out his plan with considerable success. 

The author tells the great importance the British Sea Fisheries, 
which are carried from the Arctic seas the tropics depths down 
200 fathoms, and series well-written chapters describes the methods 
fishing, the trawling grounds, the rise the herring fisheries, the develop- 
ment steam trawling, and the life-histories some the more important 
species, such the plaice, haddock, and herring. 

About administration, legislation, and research Dr. Jenkins has his own 
views and gives his reasons for them. criticizes the administrative record 
the Fisheries Division the Ministry Agriculture and Fisheries, and 
inclined regard the proposal for Ministry Fisheries one for its 
domination the more efficient Scottish and Irish departments but thinks 
Fisheries should independent Agriculture, and approves the scheme 
1908 Committee for Central Council for Fishery Investigations. appears 
favour some extension the 3-mile limit for the benefit the 
inshore fishermen. Few will accept all Dr. Jenkins’ conclusions these 
matters, which are difficult and complex. 

The chapter entitled Science and the Sea Fisheries gives the impression 
that was written some years Schmidt’s researches the Eel did not 
end 1906, and his work since that date has produced most remarkable 
results, which have escaped Dr. Jenkins’ notice. statement that all 
marine life ultimately depends the microscopic plants the plankton 
requires some modification the light Pettersen’s researches, and Hjort’s 
criticisms Depths the Ocean’) the German plankton work might have 
received more consideration. 


Africa and Europe. British Isles. (New Regional Geographies.)— Leonard 

Brooks. University London Press. 1919. Price 6s. 

The first these books, which contains the second, Book III. the 
New Regional Geographies’ the University London Press. The text and 
maps naturally not indicate all the results the Great Peace, all, 
even political frontiers change, the real geography, the regional geography, 
remains practically the same.” The student, after sentence the 
preface, would justified expecting thoroughly developed regional treat- 
ment. With reference Africa, the first chapter develops grouping seven 
major natural regions Africa (map, 15), which include tropical monsoon 
type for the coasts Madagascar and Mozambique, but not for any part 
Africa north the equator. Chapters ii. and iii. deal with the continent 
whole, chapter iv. with the Atlas region (Type I.), chapter with the 
Sahara (Type II.). From chapter the Nile Lands, chapter ix., the 
Plateau the Great Lakes, the treatment mainly political units slightly 
related the regional scheme. Chapters xii. and xiii. deal with Africa south 
the Zambezi, and the regional scheme almost disappears. 

For Europe, the student presented with summary division into seven 
major natural regions (Fig. 57) and cross classification based upon Dr. 
Fleure’s regions increment, privation, etc. The continent then described 
politically with for the term labelled now physical, now 
natural, 

The book whole leaves the impression that the author afraid 
present with the real regional geography which believes. The maps 
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vary considerably clearness and usefulness, and the spelling place-names 
means consistent. The book the British Isles published 
separately, sandwiched between Africa and Europe the larger volume. 
Here the treatment physical units. 

Since School Geography should include much time spent map reading, 
would interesting calculation estimate how much this book 
unnecessary from this point view. 


THE MONTHLY RECORD 
EUROPE 
Turkish Map the Gallipoli Peninsula. 


are indebted the British Naval Attaché Constantinople for the 
present series sheets Turkish map the Gallipoli Peninsula 
the scale 5000, made the Turkish military authorities immediately 
after the evacuation the Allied Forces January 1916 order have 
record the various positions and defences. understand that the map 
has been examined the ground Lieut.-Colonel Wood the Survey 
India, who speaks highly its accuracy, though the details piers and 
sunken ships off the landing beaches are not any means complete. 

The whole survey believed cover forty-three sheets, but the 
present only the sheets now received have been produced. officer who had 
been employed tunnelling and mining shortly before the evacuation, was 
able identify the mine craters shown which the mines had lain had 
fired during the last night the occupation, and the absence craters those 
which had presumably failed fire. clear from this, and from other 
maps obtained since the Armistice, that late years the Turkish Survey 
Department had reached high level efficiency, which its Director was 
justly proud. was, understand, most anxious assure the British who 
examined his work that his Department had employed Germans, and that 
his own training was received the Service Géographique Paris. 


ASIA 

Japanese Rainfall Studies. 

paper Terada published the Imperial University Tokyo 
and dealing with the effects topography the distribution rain 
systems, was noticed the few ago (vol. 49, 70). 
Another study the same author Imp. Univ., Tokyo, vol. 41, 
Art. June 1919), which may regarded supplementary first, 
discusses the influence Japanese topography seasonal and yearly amounts 
rainfall relation the distribution barometric pressure. shown 
that the fluctuations the rainfall are greater the Pacific side than the 
Japan Sea side. found method vectorial analysis that the “effect 
topography largely determined that component the barometric 
gradient which taken direction little inclined the axial lie the 
presumably means (since the direction the wind nearly 
right angles that the barometric gradient) that for wind given speed 
the maximum orographic effect depends upon large component perpendicular 
the lie the land. This accords with the known principle that mountain 
range obstructing the wind right angles provokes more rainfall than does 
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when the angle small. shown that the part the precipitation which 
independent local topography varies seasonally such way 
enhanced the topographical the Pacific side the islands, but 
partially compensated the Japan Sea side, which explains why the seasonal 
variation small the latter side. interesting question raised that 
distinct correlation between the frequency earthquakes some localities 
and the amount rainfall others. present, however, open question 
whether the rainfall acts secondary cause seismic disturbance, whether 
the barometric conditions affect the precipitation and seismic activity simul- 
taneously. Mathematical analyses rainfall factors like the present one for 
Japan are very valuable, and should made for other countries. the 
British Isles, for example, know the enormous influence the orographic 
factor swelling the annual rainfall totals, but know very little about the 
relative importance this factor different types rainfall. 


The Eruption the Sakura-jima January 1914. 


account Prof. Omori’s early memoirs this great eruption given 
the Geographical Fournal, vol. 48, 1916, Two further memoirs 
have been recently published the Imp. Earthquake Investigation 
Com., vol. 1920, pp. 323-351, 353-466). series levels carried out about 
year after the eruption, when compared with earlier series made between 
1891 and 1898, revealed subsidence least inches the portion 
Kagoshima Bay which lies the north the Sakura-jima. the autumn 
1915, however, the subsidence apparently ceased and gave place 
elevation which, shown new series levels made December 1918, 
amounted about inches. Soundings were also made 1917 this portion 
the bay, and these, compared with earlier series made 1906, point 
decrease about fathoms near submarine ridge, apparently formed during 
earlier eruptions the volcano. The volume lava and ashes ejected was, 
however, about double that the total depression and this difference, 
Prof. Omori remarks, may account for the deficiency gravity observed 
some volcanic districts. 


AFRICA. 
Waterways the Egyptian Sudan. 


Sudan Notes and Records for October 1919 contains article 
Page Water Navigation the Sudan,” which supplies useful 
summary the navigability the several waterways, the uses which they 
have far been put, and the steps desirable for their improvement. The Sudan 
whole singularly deficient natural navigable waterways, and almost 
entirely devoid the parts from which produce is, likely 
the near future, exported any quantities. present steamers run 
some period each year about 3000 miles river (in eleven separate 
sections), which 1100 are accounted for the main river from Khartoum 
Rejaf. the total 3000 miles only about five sections) can 
considered permanently navigable. Cheap water transport the Sudan 
hindered the generally shallow water, the shortness the flood period, the 
absence cheap fuel, the nature the traffic (which makes exceptional 
obtain full cargoes both directions for the full distance), and the unfavour- 
able conditions for sailing craft. Except when nearing Rejaf there are 
great difficulties the Upper Nile itself, sudd having caused little inter- 
ference with traffic recent years south Kenisa, however, the narrowness 
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and tortuous nature the channel, and the rapid current, make navigation 
trying. Mr. Page thinks that the bends are becoming more acute owing the 
erosive action the wash from the stern-wheelers, The Zeraf route shorter 
than that the Gebel, and its improvement recommended view its 
developing trade. The regular navigation the Bahr-el-Ghazal steamer has 
greatly improved knocking off corners and making the channel wider. 
present the vast territory drained this river and its tributaries has practically 
export trade, and the desired development such hampered the 
closing the navigation the dry season and the flooding the country 
the rains. cheap transport route may perhaps supplied canalizing the 
Jur, which should not difficult. The Sobat and Baro are navigable 
Gambela within the Abyssinian frontier (350 miles) from June November, 
but the Baro falls soon the rains stop and becomes then practically 
unnavigable. This unfortunate, the trade with Gambela the most 
extensive any south Khartoum, and would doubt increase 
permanent communication were possible. The Blue Nile from Khartoum 
Roseires (402 miles) also navigable from June November, and much grain 
brought down it, but the railway here rival—at least north Sennar. 
The proposed dam Sennar should greatly improve the upstream section, 
while probably shortening the navigable period downstream. 

the Lower Nile the section from Khartoum Berber (225 miles) open 
only during flood, and little used for merchant traffic since the making the 
railway. The section Kereima Kerma (209 miles) served stern-wheelers 
and nuggers, but difficult from the shallowness and rocky nature its bed. 
Wind and current are both unfavourable sailing craft ascending this section. 
The section (210 miles) also shallow, and except for short 
period during flood navigation only possible vessels with maximum draft 
feet. The mail and passenger services, and part the goods traffic, are served 
the Government stern-wheelers. large number quarter-decked 
sailing boats (copied from one designed Mr. Page 1903) have been put 
this reach and are ousting the old native craft. They are great beam, 
carry large lug sail, and can take large cargo shallow 
draught. Some the steamers have had most interesting histories, quite 
number those used the relief expedition 1884-85 being still use. 
Mr. Page considers the three large stern-wheel gunboats built 1896, since 
used transports, have been the most successful boats ever put the 
Nile. The article concludes with notes the native sailing-boats the 


Sudan, which are all sizes fifty tons capacity, and are extraordinarily 
good 


Strange Phenomenon Uganda. 


Captain Phillips, M.c., reports from Kigezi, British Ruanda, June 
1920, that the small enclosed valley Kimbugu (roughly 29° 58’ long. 
lat.) small lake recently welled during the night. Some fifty 
native houses were situate the valley slopes. The water did not touch the 
buildings, but thirty-two people were found dead their houses the morning, 
presumably from the noxious fumes exhaled the water. There had never 
previously been even stream pool the valley. Water now covers about 
100 yards square, with maximum depth feet. The valley now almost 
deserted. bottle water from the lake has been sent London for analysis. 
the time writing the water appeared losing its noxious fumes. 
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AMERICA 
The Power Resources Canada. 


The Canadian Commission Conservation issuing series reports 
upon the power resources the Dominion, the latest being Water Powers 
British Columbia.’ large volume over 600 pages, illustrated maps 
and photographs, and deals with the subject (so far present knowledge 
goes) exhaustive manner. “General Introduction” discusses the 
value water natural resource, explaining the complicated inter-relations 
between the various for power, irrigation, navigation, fisheries, 
domestic supplies, the experience the United States well 
that Canada, and showing the need for common organization and com- 
supervision the various users. second chapter deals with Water 
Power Data,” and under this head are given facts showing the recent tendency, 
particularly marked the United States, for the control water-power 
become concentrated the hands few great and related groups 
financial interests. Succeeding chapters describe the history and present 
position legislative control, and most the remaining part the volume 
devoted the present utilization and the possibilities water-power 
the Province, and the physical conditions which determine them, viz. relief 
(including storage facilities) and climate. this connection detailed 
description the physical geography each the river systems given, 
and numerous tables stream-flow, precipitation, and temperature. The 
scope the volume therefore wider than its title would suggest. may 
noted that the surveyed sites give total about 3,000,000 H.P., but although 
this advance earlier estimates, does not take into account the fact 
that very large and important areas have been only superficially surveyed 
are virtually unknown, nor does allow for storage improvements. 

Another publication the Commission deals with ‘Power 
water, coal, and natural first enumerates the water-powers the 
Province, which are mainly the Bow River above Calgary and the 
Athabasca River about 150 miles above Lake Athabasca, and then discusses 
the relative costs and advantages water-power and steam-power.* This 
leads consideration the coal resources Alberta. These are enormous, 
ahd the report states that they form per cent. the coal Canada, and 
show what that means one may add that, according Memoir the 
Geological Survey Canada, the total supply the Dominion 1,234,000 
million tons, while that the British Isles only 190,000 million tons. Allow- 
ance has made for the facts that the Canadian total about three-quarters 
consists sub-bitumous coal lignite, and that three-fifths the Alberta 
supply belongs this group. Making allowance for this, still remains true 
that the fuel resources Alberta are very much greater than those Britain. 
Natural gas present locally important, but has uncertain future. 
The report ends with note comparing various methods for the fixation 
nitrogen electricity, matter which will importance when the prairie 
lands need cheap artificial manures. 

The Department the Interior has issued report the present utiliza- 
tion water-power Canada, which shows that 1919 2,300,000 H.P. was 
obtained, Ontario using 985,000 H.P., Quebec 842,000 H.P., and British 
Columbia 312,000 H.P. the total amount, 1,630,000 H.P. was produced 


h.p.-hour; now modern plants use seems far too high; average 
might work out about and the most efficient engines require less than Ibs. 
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central electric stations for distribution sale (largely for lighting and 
means communication) 450,000 H.P. was used pulp and paper making, 
and 220,000 H.P. was produced miscellaneous industrial establishments. 


POLAR REGIONS 
Scientific Results Stefansson’s Expedition. 


Mr. Stefansson sends information the subject the scientific results 
his recent expedition, which are being worked out specialists and which 
the publication, separate memoirs, has already begun. The biological 
results, sample which sends report section the Crustacea 
collected, will probably run about ten volumes, while the total will probably 
brought between twenty and thirty the anthropological, geological, 
geographical, oceanographic and other results. kindly promises arrange 
for full set sent our library. had been hoped publish the maps 
last spring, two members the Geodetic Survey Canada having been 
working them for some months, but the calling away one them for 
field work has delayed publication till the present autumn. Mr. Stefansson 
mentions that the longitude observations his expedition will move all 
Banks Island westward, some whole degree longitude (some 
miles that latitude). the mainland the same true Cape Parry, 
where the observations were taken with the help several ship’s chronometers 
and were checked only few days later observations the 141st meridian 
boundary post fixed the International Survey. the other hand, Prince 
Patrick Island said require shifting over half degree from the 
position shown the Admiralty chart. 


GENERAL 
The Floor-map the World the Royal Palace Amsterdam. 


the account Blaeu’s great hemisphere-map 1650 given the 
for April 1920 reference was made the inlaid floor-map, formerly 
existing the Amsterdam, deserving compared with 
map. have since copy the edition Tasman’s 
voyages issued the Linschoten Society towards the end 1919, and find that 
the volume contains the first photographic copy far made portion the 
said floor-map, with interesting account its history the editor, Mr. 
Posthumus Meyjes. hope before long review the book whole, but 
the interest the floor-map connection with the Society’s recent acquisition, 
and the little definite information hitherto available about it, may justify 
separate account the map. Its history has been somewhat remarkable, 
but official documents pieced together Mr. Meyjes for the first time leave 
room for doubt that the map still existing the Royal Palace essentially the 
same that laid down the Great the Amsterdam town hall 
about 1650, only few years after the date Tasman’s voyages, the 
results which gives one the earliest extant representations. Made 
marble and copper, the two hemispheres which composed each measure 
somewhat over feet diameter. The separate marble blocks represent 
spaces 10° each way, the equator and other circles are copper, and the 
coast-lines and names are formed grooves filled with coloured cement 
(originally, seems, with small coloured stones). During the century after its 
first construction the map suffered somewhat from time and the tread many 
feet, and arrangements were made (apparently about 1750) for its restoration. 
But the material proved unsuitable, and place the stones destined repre- 
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sent the land and sea, the circles were filled with plain marble. The 
coloured stones seem have been stowed away another part the building, 
where they were found 1806 the transformation the into 
Royal Palace, and were laid down shortly afterwards (probably 1807) the 
floor the Krijgsraadkamer, which was serve historical museum. 
During rearrangement 1895 the floor was covered with heavy planking, and 
the map was lost sight, the present reproduction the south-east quarter 
the eastern hemisphere being made possible only temporary removal 
the planking. 

Mr. Meyjes discusses the question the sources drawn upon for the con- 
struction the map, but finds difficult arrive any positive conclusion, 
though inclining the view that map globe Blaeu (then Official Carto- 
grapher the Dutch East India Company) was probably the model employed. 
This special interest view the Society’s acquisition Blaeu’s great 
map, and lends some support the idea that this was first made rather before 
than after 1650. Mr. Meyjes compares the marble map with Blaeu’s globe 
(probably) 1648, which specimen—the only one Holland, though two, 
either mounted gores, are preserved London—exists the Geo- 
graphical Institute Utrecht, and which seems give practically the same 
representation the geography the Society’s map. this last map Mr. 
Meyjes entirely silent—a sufficient indication its rarity. Whilst closely 
agreeing with the marble map, Blaeu’s versions show one two important 
differences. They show hypothetical junction New Guinea and Tasmania 
with Australia does the marble map and also the so-called Tasman-map 
(MS.) 1644. Another difference the longitude assigned the Australian 
region. Although the meridians cut the coast-lines almost the same points 
both, there difference 10° their numeration, Blaeu’s 170° (just 


east Tasmania) being given 160° the marble map, though the starting- 


point both the Peak Tenerife. Mr. Meyjes thinks possible that the 
restoration the marble map about 1750 Batavia was shifted west accord- 
ance with the then existing knowledge (its position being much more nearly 
correct therein than Blaeu’s version) and with the whole the Australian 
region, though here the result was the direction less accuracy. this 
suggestion accepted the existing map will have undergone very extensive 
revision since was first made.* Mr. Meyjes expresses the hope, which all 
interested cartographical history will concur, that such important monu- 
ment Dutch Colonial history may once more suitably exposed view. 


Unpublished Journal Cook’s Last Voyage. 


unpublished and little-known MS. journal Captain Cook’s last voyage, 
lately the property Mrs. Fairfax Taylor, was sold Sotheby’s July 
last and brought £490. Contained post quarto volume, all one hand- 
writing, but bears neither signature nor date. appears, however, from internal 
evidence that the writer was one four midshipmen transferred with Captain 
King from the Resolution the Discovery the death Captain Clerke 
(23 August 1779) and letter from the late Rear-Admiral Sir William Wharton, 
which expressed this view, preserved with the volume. The narrative 
does not reveal any new facts the author was not one the party who 
landed the time Captain Cook’s massacre, but what says the affray 
reflects Cook the transgressor throughout. The uniformity and the closeness 


The insertion, name, New Britain, first explored and named Dampier 
1700, proof some revision least the geography. 
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the handwriting, with the retrospective character some the descriptive 
passages it, suggest that this journal was not written from day day, 
but rescript made during the later stages the voyage, possibly after- 
wards, from log and remark-book, hand notes the author himself. 
Nevertheless must counted among the numerous narratives eye- 
witnesses Cook’s circumnavigations, and should now find place the 
catalogue those records. 


CORRESPONDENCE 
The African Rift Valleys. 


THE bold and suggestive theory Prof. Gregory the tectonic origin 
the present-day configuration that great tract the Earth’s surface which 
has come, through his writings, called The Great Rift Valley,” will serve 
most useful purpose stimulates detailed investigation interesting 
region. But there appears some danger the rift-theory being 
regarded, not speculative working hypothesis, which really is, but 
well-proved generalization from established facts, which certainly not. The 
circumstance should not overlooked, that the immense area with which 
Prof. Gregory’s paper the Rift Valleys (Geographical Fournal, 56, 13) con- 
cerned, about one-half for ever hidden from geological examination from its 
position beneath deep seas while the rest, probably not hundredth part 
has yet been examined detail, either Prof. Gregory himself any 
other geologist. sufficient basis detailed investigation should properly 
precede generalization attempt reversal the process unscientific, and 
liable, carried too far, retard the progress knowledge. The risk parti- 
cularly great when the generalization itself strikingly suggestive one, 
when the facts which seem support are marshalled with such force and 
skill Prof. Gregory has brought bear this case, and when the truth 
the theory may seem vouched for the very name the region. 

sincerely trust that geological survey East Africa carried out, the 
geologists will not, Mr. Hobley suggested his remarks after the reading 
Prof. Gregory’s paper, regard the rift-theory firm basis which 
build,” but will proceed gather evidence with open mind. made 
mistake ‘of that kind the early days the Geological Survey Egypt. 
Prof. Gregory’s book The Great Rift Valley’ had appeared not long before 
commenced our labours, and some became obsessed the notion that 
the Nile Valley and Gulf Suez were parts the rift-system. That obsession 
has done more than anything else retard the true interpretation Egyptian 
tectonics. Assuming that the Nile Valley was recently formed trough- 
subsidence, every sign disturbance along its bounding cliffs was first inter- 
preted evidence the supposed subsidence the valley floor. But 
exploration went on, became more and more difficult reconcile our observa- 
tions with the theory. The fractures, instead being approximately straight, 
had twisted and turned round every little bend the and 
consistent, every outlying mountain mass had faulted right round its 
irregular outline. see what lengths this imaginary organic faulting was 
carried before was realized that the rift-theory origin the Nile Valley 
was incorrect, one has only compare the faults shown the map accom- 
panying the Geological Survey Report 1902 the Eastern Desert with those 
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shown the general geological map Egypt published some ten years later, 
after had been ascertained that the disturbances the faces the cliffs were 
reality only superficial landslips. 

While the subject the Nile Valley, may remark that have not, 
Prof. Gregory implies his paper, anywhere sought explain that 
valley due downfold. There very little folding any kind about 
and personally inclined think that what little there the immediate 
neighbourhood the river more often upwards than downwards. 

the case the Gulf Suez, the field investigations and mapping which 
have carried out during several years geological work the lands border- 
ing have convinced that the present-day configuration the gulf mainly 
due erosion, When published views the origin the Gulf Suez 
1911, stated Mag., 1911, that further evidence might soon 
expected from the borings for oil which were then being conducted some 
the islands the gulf. Within few months statement, boring the 
island Jubal, near the centre line the gulf, actually passed great 
depth into granite; this and the outcrop granite the surface Shadwan 
Island proved definitely that the floor the gulf had not been let down bodily, 
the rift-theory required. Incidentally, the fact that very large sum 
money was wasted the Jubal borings reminds that mistake tectonics 
not merely scientific matter, but may involve great economic loss. 

the Gulf Aqaba know nothing from personal observation, have 
never visited it; and Prof. Gregory error stating (p. 18) that have 
represented having been formed along upfold. has possibly con- 
fused the Wadi Araba the Egyptian side the Gulf Suez with the valley 
the same name which extends northward from Aqaba. 

During short visit 1913 the Jordan Valley and Jericho, did not 
observe any traces organic faulting the Palestine side the depression. 
examination was not, however, sufficiently extended enable draw any 
conclusion except that the comparatively small stretch the scarps which 
examined, evidences trough-faulting were certainly not obvious. did not 
visit the eastern scarps. 

the Red Sea, detailed geological studies have not embraced more 
than very moderate proportion its total western coast-line, and very little 
indeed known the Arabian side, that wise for the present suspend 
but far investigations Egypt have gone, they have 
yielded clear evidence trough-subsidence. 

carried out some little geological investigation 1918 both sides the 
Gulf Aden, Hadramaut. each these countries there 
are step-faults running more less parallel the coasts, with downthrow 
towards the sea that here the evidence, far goes, accord with 
the rift theory. But the width the Gulf Aden great, that 
means certain that really tectonic trough; the 150 miles from 
shore shore, there ample space for the structure differ considerably from 
that postulated the rift-theory. the Wadi Araba Egypt have great 
valley miles wide, with mighty scarps showing step-faulting both sides 
and yet that valley tectonically not subsidence, but great anticline, 
conclusively proved the outcrop Carboniferous strata its floor the 
same level the Upper Cretaceous beds which form the feet the cliffs. For 
anything can tell, the structure the floor the Gulf Aden may 
similar that the Wadi Araba. Why should imagine the tectonic struc- 
ture the crust beneath the seas and oceans less complex than the 
continents 
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not possible that the step-faulting both sides the Wadi Araba and 
some least that the lands bordering the Gulf Aden, occurred 
the formation the valley and gulf? does not seem incredible 
that the step-faulting might have arisen consequence the opportunity, pro- 
vided the removal denudation more less intensely folded central 
tract, for the stresses the adjacent portions the crust relieve themselves 
the sliding down great slices parallel the faces the scarps left 
erosion. 

cannot too strongly emphasized that the mere existence high steep 
scarps not itself evidence faulting nor are opposing parallel scarps 
necessarily evidence trough subsidence, even some down-faulting 
exhibited their faces. The only sure proof the existence trough-fault 
obtained tracing across the floor the trough the same strata 
occur higher levels the bounding scarps, such did occur there before 
they were denuded away. And remarkable that neither his book nor 
his recent paper does Prof. Gregory give adequate cross-sections show 
that such observations have been made. Diagrams like those his Great 
Valley’ (p. 220) exhibit general way what believes the struc- 
ture but geologists would like see actually measured sections drawn 
true scale. outline sections shown his recent paper are still more 
they show nothing the geology, which the all-important 
thing any consideration theories the origin the surface features 
and they are somewhat liable misleading the true relief the 
country, reason the exaggeration the vertical scale compared with the 
horizontal one. 

Attractive and strikingly simple the rift-theory appears first sight, 
there are some points which not readily fit with what one would 
expect physical grounds. For instance, though easy conceive that 
result the Earth’s contraction there will folding and faulting the 
crust, with depression some places and elevation others, and possibly 
local development tensional stress the convex sides the folds, yet the 
radial subsidence large tracts trough-faulting, demanded the rift- 
theory, rather more difficult imagine, because does not effectively 


diminish the circumference the crust. fact, the let-down portion will 


occupy larger proportion the Earth’s circumference the lower goes and 
therefore simple vertical subsidence between faults cannot occur without either 
thrusting the adjacent portions the crust further apart, following some 
preliminary tension across the tract. And difficult see what can give 
rise tension across large tracts the crust shrinking Earth. The idea 
that the whole Africa has been area tension because lies the 
opposite side the Earth the Pacific Ocean appears unthinkable. 
contracting shell which not homogeneous bound bulge out little 
some places and inwards others, though may all compression. 
must not forgotten how relatively small the bulging the case the 
Earth the total radial deformation from the tops the highest mountains 
Africa the greatest depths the Pacific only about one-thousandth 
the Earth’s diameter—a proportion less than that the inequalities 
the surface even smooth orange. 

If, Prof. Gregory believes, the first stage the crustal deformation 
the African lake region was the formation great compressional arch over 
it, and later stage force ceased and became reversed 
one tension, why did not the arch accommodate itself the reversal 
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stress simply flattening out again, more especially doing would 


the same time keep pace with any removal, shrinkage otherwise, 


support from beneath it? The reversal stress and removal supporting 


material can hardly, one would think, have been due sudden catastrophe. 

But even that were the case, why should the tearing apart double one 
the symmetrical character required for great trough-fault? Would not 

single fracture have relieved the stress effectively? Should not expect the 

rupture occur single line along the crown the arch, where the rocks 

were most weakened bending and denudation due their greater 
height, rather than along lines nearer the two abutments 

think the structures observed Prof. Gregory are far more likely 
the relics faulting due compression and compressional shearing, such 
are familiar with elsewhere the Earth, than the very peculiar 
conditions which the trough-fault theory demands. All the observed facts, 
far can gather them from descriptions the tracts which have not myself 
visited, would seem explicable without postulating rift-action. The vast 
extrusions lava, the one-sided nature the great part 
its length, and the great scarps, can all thus accounted for they seem 
indicative sequence events familiar those which have occurred the 
Gulf Suez, bending and upturning the beds into nearly 
vertical position, the downthrow side the great fault parallel the coast 
western Sinai, point intense compressional stresses, and not the rifting 
which Prof. Gregory still maintains have operated there. 

will perceived that the fundamental difference between views and 
those Prof. Gregory not, and never has been, one the presence 
absence faulting the regions concerned. Faults, many them great ones, 
indisputably exist most the areas which the rift-theory has been 
applied, though possibly not always the extent that Prof. Gregory would 
have Our essential differences are the character the faulting, 
the nature the earth-forces that have caused it, and the relative proportions 
which earth-movements and denudation have shared the bringing 


about the present relief the ground. Prof. Gregory maintains that great 


strips the Earth’s crust have subsided under the combined influence 
attraction and tension across the continent Africa, and that the 
present shape the surface the country has been great extent directly 
determined these earth-movements, subsequent erosion playing only 
minor part. believe, the other hand, that rifting tearing action, such 
the rift-theory requires, has not played any essential part the geological 
history the region, that the faulting was chiefly brought about com- 
pressional folding the crust, and that the present surface configuration has 
resulted mainly from denudation and erosion acting subsequently the folded 
and faulted areas. 

Detailed geological investigation and mapping the region can alone 
decide which the two opposing views correct. are both seekers after 
the truth, and one will more ready than myself admit the correctness 
Prof. Gregory’s conceptions later and fuller research should prove 
them more accordance with the facts than own. But think 
have said enough show that the evidence present existing insufficient 
accepting the rift-theory without and main object 
writing this letter is, have stated above, utter word warning 
tuture geological investigators East Africa, avoid premature judgment 
the question, and thus prevent the possibility their delaying the progress 
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science repetition the kind error that fell into our early 
geological studies Egypt. JOHN BALL. 
Survey Egypt, 
Cairo, July 1920. 


The History the Liquid Compass. 


the obituary notice father, Captain Creak, published your July 
issue, the writer makes such serious omission that quite wrong impression 
the former’s work. says: There had been great demand the 
Navy for the Kelvin compass and the Admiralty could not wait for the 
perfection the Creak compass. The Kelvin compass was therefore intro- 
duced, but was, after few years, found defective the conditions wherein the 
old compass failed. The final step the improvement the liquid compass 
was not due Creak but colleague,” etc. this quite correct, but 
compared with the obituary contributed Captain Tizard, F.R.S., 
Nature May last, the omission referred will once become obvious. 
The latter says, During Captain Creak’s service the compass department 
the late Lord Kelvin invented compass superior that then use H.M. 
ships, which was adopted the Admiralty, but, owing the increase the 
size the guns H.M. ships, this compass was eventually discarded for 
liquid compass brought out Captain Creak, which now the standard 
instrument afloat and furnished with special azimuth circle for use 
torpedo boats, destroyers, etc., all other compasses having failed stand the 
vibration and motion and the gunfire these vessels.” 
CREAK, 
Purfleet, Essex, Ordnance Officer. 
July 1920. 


much regret anything our necessarily condensed notice the late 
Captain Creak’s eminent services H.M. Navy the development liquid 
compasses should have done injustice his memory. very full and careful 
history the matter given Admiral Sir Mostyn Field the obituary 
notice just published the Proceedings the Royal Society, from which 
extract the following. Captain Creak’s first step the development the 
liquid compass was introduce mounted float, with two thin and 
relatively short needles, fitted with their poles the scientifically correct 
angular distances, and with the centre gravity, centre buoyancy, and the 
point suspension correct relation each The compass thus 
designed rectified the defects the Admiralty Standard Compass, with the 
additional advantage considerable steadiness under heavy gunfire and 
seaway.... features practically all these improvements still obtain 
liquid compasses the present time.” The one defect the compass 
developed Creak 1892 was that “for manceuvring purposes was 
inferior Lord Kelvin’s compass, owing comparative sluggishness large 
alteration course through the drag the card the liquid which 
The liquid compass was, however, retained for use board 
small craft, for which the other was manifestly altogether unsuitable. Sixteen 
years later Creak’s views were justified. the size guns increased and the 
development modern battle practice progressed, the need efficient com- 
pass such conditions could longer ignored, and the Kelvin compass 
was found quite unsuitable for naval purposes war. The neglected 
merits the liquid compass gradually became recognized, and numerous 
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requests for auxiliary liquid compasses were received the Admiralty.” Early 
this century Mr. Buckney made small alteration the design which 
unexpectedly cured the manceuvring defect. improvements rapidly 
followed, the result being patented under the name the Chetwynd Compass, 
and 1908 the triumph the liquid compass was complete, and was intro- 
duced generally into the Navy. The foundation this great success was laid 
Captain Creak.... The merit hitting the remedy that baffled him 
belongs, however, another, and one rejoiced more heartily his success 
than Captain Creak.” 

These are the leading facts the and will noticed that Captain 
Tizard, the notice from quoted Mr. Creak, omits reference the 
improvement made Mr. Buckney after Captain Creak had retired 1901, 
and the fact that the compass eventually adopted 1908 was patented and 
introduced into the Navy under another name. For this reason wrote, 
continuation the sentence quoted Mr. “and there therefore 
some danger that the merits his work, which nearly reached success and 
materially contributed it, may escape notice and are glad the 
occasion summarize the very thorough account given Sir Mostyn Field, 
which indispensable for complete understanding the 


Request for Co-operation Experiment. 


the result some experiments that and others have been making 
privately, found that piece thin dry 
paper, other light material, freely suspended 
under glass shade and protected from the 
wind and the direct rays the sun, will, under 
suitable conditions, indicate approximately the 
true north and south direction. 

most desirous getting this tested 
other parts the world, and writing ask 
any your readers abroad could manage 
try the experiment and let know the results. 
great accuracy expected, but this country 
has been found that the mean several ob- 
servations comes out within very few degrees 
the true north and. south line, and some- 
times the nearest degree. Canada and 
the United States, far the experiment has 
been carried out, much the same result has been 
obtained. 

suitable apparatus consists large 
wide-mouthed glass bottle, inches 
diameter, with tight-fitting stopper, preferably 
india-rubber, from the under side which 
suspended single fibre unspun silk (at 
least inches long possible), piece flat 
thin paper, preferably oval form, and about 
inches long and inches broad. The under 
side the stopper from which the paper 
suspended covered with paraffin wax, and the 
bottle coated inside and out with thin trans- 
parent layer shellac varnish. The bottle stands 
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small circular receptacle, made glass wood, the top 
wooden tripod stand, shown the figure. 

carry out the experiment proceed follows 

fine, calm day (preferably between the hours and a.m. 
p.m.), when the barometer fairly high and steady and the sky practically 
cloudless, set the apparatus bare hilltop (or the highest open ground 
available) with higher ground, trees, other objects the neighbourhood. 

Level the tripod, and adjust the legs that the paper hangs the 
centre the bottle. Screen the bottle from the direct rays the sun 
some shading atrangement, such umbrella pole, not too 
near it. 

After the paper has had time take its position and settle 
(usually from fifteen twenty minutes), take its bearing, viewed end on, with 
prismatic ordinary compass, making due allowance for variation. Although 
occasionally the paper comes rest, usually found oscillate evenly 
either side the true north and south line, which case the mean position 
its oscillations taken. The bearing should observed several times and 

the mean accepted. the bottle turned round through considerable angle, 
paper will take about the same direction again sufficient time 
allowed, which may about twenty minutes half hour, although some- 
times much less sufficient. 

occasionally advantage electrify the paper before placing 
the bottle touching with piece vulcanite rubbed dry cloth, but 
generally this not necessary. important stand distance from the 
apparatus, not nearer than yards, after has been set up. The bottle 
must kept dry, and useless attempt the experiment except fine 
dry weather with practically cloudless sky, little wind, and fairly 
high barometer. The best hours try the experiment, any rate the 
summer, appear those given above, but fairly satisfactory results have 
been obtained all hours the day. 

This experiment arises out some investigations have been making 
Terrestrial Magnetism and the question the existence électric field 
the atmosphere with the mean normal direction its lines force approxi- 
mately parallel with the rotation axis the Earth (see paper the 
Geographical Journal for March 1919). shall very grateful any who 
have the opportunity making this experiment other parts the world will 
send the results, whatever they may be, for will great interest 
know whether general light body suspended tends take definite 
direction, and what that direction may be. 

REEVES, 
Map Curator and Instructor Surveying, 
Royal Geographical Society. 


Kensington Gore, S.W. 
July 1920. 


